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FOREST ECOSYSTEMS AND ATMOSPHERIC 
POLLUTION RESEARCH ACT OF 1987 



TUESDAY, JVNE 9, 1987 

House of Representatives, 
Subcommittee on Forests, Family Farms, and Energy, 

CoMMm-BE ON Agriculture, 

Washington, DC. 
The subcommittee met, pursuant to notice, at 1:35 p.m., in room 
1300, Longworth House Of!lce Building, Hon. Harold L. Volkmer 
(chairman of the subcommittee) presiding. 

Present: Representatives Olin, Campbell, Panetta, Stallings, 
Johnson, Hams, Jontz, Morrison, Smith, Schuette, and Holloway. 
Also present: Representative E (Kika) de la Garza, chairman of 
the committee. 

Staff present: Phillip L. Fraas, counsel; Glenda L. Temple, clerit; 
Timothy P. De Coster, James R. Lyons, and Carol Ann Duoard. 

OPENING STATEMENT OF HON. HAROLD L. VOLKMER, A 
REPRESENTATIVE IN CONGRESS FROM THE STATE OF MISSOURI 

Mr. Volkmer. The subcommittee will come to order. 

The subcommittee is meeting this afternoon to consider H.R 
2399, the Forest Ekxsystems and Atmospheric Pollution Research 
Act. 

The bill is essentially the same as one which was developed in 
this subcommittee during the 99th Congress. That bill was ap- 
proved by the full House by a near-unanimoue vot«, but was not 
acted upon by the Senate. 

The problems addressed by this l^islation are of increasing im- 
portance as more and more forests in all parts of the country show 
signs of decline. The causes for these declines are not completely 
understood and so require further study. 

One potential factor in forest decline, which is the subject of a 
^reat deal of attention, is acid rain. But there are other atmospher- 
ic pollutants, such as ozone, which may play a role, and these must 
be studied as well. 

We will hear today testimony regarding the effects of air pollu- 
tion on forest productivity and on current research efforts. While 
we expect to cover some of the same ground as in hearings held on 
this topic during the 99th Congress, we tdso hope to learn what 
new developments have taken place. 

I want to welcome our witnesses and thank you all in advance 

for your ^rticipation. The subcommittee also invited testimony 

from the Director of Research of the National Acid Precipitation 

(1) 
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Assessment Prc^ram, who declined. NAPAP has an important role 
in this Eirea and it is unfortunate we do not have someone here to 
represent that organization. We were informed that one of the 
Forest Service personnel who are here could speak for NAPAP, so 
we will do our best to ascertain what we need to know. 

[H.R. 2399 and the report from U.S. Department of Agriculture 
follow:] 
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H.R.2399 



To proride for itudy Mtd reM«rch on the decline in United StUe* f<H«ft produc 
Avitj Mtd to datenniiiB the eSaeU of UtUMpberie poltuUnt* on tof«tt enn 
roamenb, and for other purpom. 



IN THE HOUSE OF REPEESENTATIVES 
Hat is, 1987 
Mr. Da i^ Qabea (for hkueU, Vr. Hadioam, Mr. Volkmkk, Mr. Horubon d( 
Wuhington, Mr. Folbt, Ut. Staujnos, Ifr. Jbvfomd6, Mr. OUN, Mr. 
Hatchbb, Mr. Bbown ol California, Mr. Bxittn, Mr. Skblton, Mr. 
WiLSOK, Mr. EiCHABDSOH, Mr. Sobuxttk, Mr. Hbbobb, ud Mr. 
Hollowat) miroduMd the following bill: which wu referred lo the Com- 



A BILL 

To provide for study and research on the dedine in United 
States forest productivity and to determine the effects of 
atmospheric pollutants on forest eavironments, and for otlier 
purposes. 

1 Be it enacted by the Senate and Houae of Repntenta- 

2 Hvet of the United State* of Ameriea in Congress assembled, 

3 SECTION!. SHORT TITLB. 

4 This Act may be cited as the "Forest Ecosystems and 

5 AtmosphericPoUutionBesearch Actof 1987". 
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1 SEC. I. FINDINGS. 

2 Congress finds that — 

3 (1) the health and productivity of forests in certain 

4 regions of the United States are declining; 

5 (2) existing research indicates that atmospheric 

6 pollution, including ozone, acidic deposition, and heavy 

7 metals, may contribute to this decline; 

8 (3) there is an urgent need to expand and better 

9 coordinate existing Federal, State, and private re- 

10 search, uicludmg research by private industry, to deter- 

11 mine the cause of changes in the health and productiv- 

12 1^ of domestic forest ecosystems and to monitor and 

13 evaluate the effects of atmospheric pollutants on such 

14 ecosystems; and 

16 (4) such research and monitoring should not 

16 impede efforts to control atmospheric pollutants. 

17 SEC 3. BSTABLISHHENT OF RESEIARCH PROGRAM. 

18 Section 3 of the Forest and Rangeland Renewable Re- 

19 sources Research Act of 1978 (16 U.S.C. 1642) is amended 

20 by adding at the end the following: 

21 "(cXD The Secretary, acting through the United States 

22 Forest Service, shall establish not later than one hundred and 

23 eighty days after the date of the enactment of this subsection 

24 a ten-year program (hereinafter in this subsection referred to 

25 as the 'Program') to — 



Digitized byGoOgIc 



s 

1 "(A) increase the frequency of forest inventoriea 

2 in nutters that relate to atmospheric pollutira and con- 

3 duct such surveys as are necessaiy to monitor long- 

4 term trends in the health and productivi^ of domestic 

5 forest ecosystems; 

6 "(B) determine the scope of the decline m the 

7 health and productiTity of domestic forest ecosystems; 

8 "(O accelerate and expand existing research ef- 

9 forts Oocluding basic forest eoosystem research) to 

10 evaluate the effects of atmospheric pollutants on forest 

11 ecosystems and their role m the decline in domestic 

12 forest health and productivity; 

13 "(D) study the relationship between atmospheric 

14 pollution and otlier clim&tolo^cal, chemical, physical, 

15 and Iriological factors that may affect the health and 

16 prodoctivi^ of domestic forest ecosystems; 

17 "(E) develop recommendations for solving or miti- 

18 gating problems related to the effects of atmospheric 

19 pollution on the health and productivity of domestic 

20 forest ecosystems; 

21 "(F) foster cooperation among Federal, State, and 

22 private researchers and encourage the exchange of tta- 

23 entifie information on Uie ^ects of atmospheric polhit- 

24 ants on forest ecosystems among the United States, 

25 Canada, European nations, and other nations; and 
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1 "<0) support the long-term funding of research 

2 programs and related efforts to determine the causes of 

3 declines in the health and productivity of domestic 

4 forest ecosystems and the effects of atmospheric pollut- 

5 ants on the health and productivity of domestic forest 

6 ecosystems. 

7 "(2) The Secretary shall establish & committee to advise 

8 the Secretary in developing the Program, which shall be 

9 composed of scientistg with training and e^ierience in vari- 

10 ous disciplines, including atmospheric, ecological, and biologi- 

11 cal sciences. Such stnentisU shall be selected from among 

12 individuals who are actively performing research for Federal 

13 or State agencies or for private industries, institutions, or 

14 oiganizalionB. 

15 "(3) The Secretaiy shall coordinate the Program with 

16 existing research efforts of Federal and State agencies and 

17 private industries, institulioas, or organizations. 

18 "(4) The Secretaiy shall submit to the President and to 

19 Congress the following reports: 

20 "(A) Not less than thirty days before establishing 

21 Uie Program, the Secretary shall submit an initial pro- 

22 gram report — 

23 "(i) discussing existing information about de- 

24 chning health and productivity of forest ecosys- 
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1 terns on public and private lands in North Amer- 

2 tea and Europe; 

3 "Oi) outlining tiie findings and status of all 

4 coirent research and monitorrag efforts in North 

5 America and Europe on the causes and effects of 

6 atmospheric pollution on tlie health and productiv- 

7 ity of forest ecoqrstenu; 

8 "Gii) describing the Oxigram; and 

9 "(jv) estimating the cost <A implementing the 

10 Program for each fiscal year of its duration. 

11 "(B) Not later than Januaiy IS of each year 

12 during which Program is in operation following the 

13 year in which the initial program report is submitted, 

14 the Secretary shall submit an annual report — 

15 "(9 updating infonnation about dechning 

16 health and productivi^ of forest ecosystems on 

17 puUic and private lands in North America and 

18 Europe; 

19 "fiO updating the findings and status of all 

20 current research and monitoring efforts in North 

21 America and Europe on the causes and effects of 

22 atmospheric pollution on tiie health and producUv- 

23 ity of forest ecosystems, including efforts con- 

24 ducted under the Program; 
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1 "(iii) recoaimending additional research and 

2 monitoring eSorts to be undertaken under the 

3 Program to determine the effects of atmospheric 

4 poUudon on the health and productivity of domea- 

5 tic forest ecosystems; and 

6 "(xv) recommending methods for solving or 

7 mitigating problems stemming from the effects of 

8 atmospheric pdlution on the health and productiv- 

9 ity of domestic forest ecosystems. 

10 "(O Not lat«r than ten years after the date on 

11 which the inilia] program report b submitted, the Sec- 

12 retary shaU submit a final report — 

13 "(i) reviewing existing information about de- 

14 cUning health and productivity of forest ecosys- 

15 tems on public and private lands in North Amer- 

16 ica and Europe; 

17 "(ii) reviewing llie nature and findings of all 

18 research and monitoring efforts conducted under 

19 (he Program and any other relevant research and 

20 monitoring efforts related to the effects of atmos- 

21 pheric pollution on forest ecosystem; and 

22 "&) making final recomendations for solving 

23 or mitigating problems stemming from the effects 

24 of atmospheric pollution on the health and produc- 

25 tivity of domestic forest ecosystems.". 

O 
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DEPARTMENT OF ASRICULTURE 



Waahlngton, DC 20515 



Ai you r«que*t«d, hare «r« our vlmi* on H.R. 2399, « bill 'To provide for 
•tudy and reavarch on the decline In United States forest productivity and 
to deteralne the effects of ataospherlc pollutants on foreat environaent* , and 
for other purpoaes." 

Ihe Deparuient of Agrlculturs recoaacnds that H.R. 2399 not be enacted. 

H.R. 2399, the Forest Ecosysteas and Ataospherlc Pollution Research Act of 
1987i would aaend the Forest and Ranseland Renewable Resources Research Act of 
1976 to require the Secretary of Agriculture to undertake a coBpi^henslve 
10-year prograa related to ataospherlc pollution and forest ecoaysteas. The 
Secretary aould also be required to establlah a mil ti -disciplinary coaalttee of 
■dentists to advise hlM In developing the progrsa. Ihe coaalttee would be 
coaposod of repreaentatlves froa Federal and State agencies, private interests, 
and organizations, Ihe Secretary would also be required to coordinate the 
prograa with other existing research efforts and to subalt reports to the 
President and the Congress; Including an Initial Prograa Report not less than 
30 days before establishing the prograa. an Annual Report by January 15 of each 
year, and a Final Report within lO-years of the Initial Prograa Report- 
New legislation is not necessary for this research to be conducted. The 
Forest and Rangeland Renewable Resources Ressarch Act provides adequate 
authority for the reaearch. 

Both the Adalnlstration and the Congress have supported increased research on 
acidic precipitation and associated airborne pollutants. The Forest Service Is 
currently c<^u<:tlng an extensive ataos^kerlc deposition research prograa and 
plana to Increase its effort on forest response to ataoapherlc atresses. This 
research Includes Federal and State agencies, private tntereats, and 
organisations cooperating together to study the effects of ataospherlc 
deposition on selected forest types. Forest effects research Is one of the 
priority Initiative* presently being conducted by the National Acid 
Ptadpltatlon A 
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Mr. Voi^MBR. Before I call the first panel, I would like to first 
recogia2e the .gentleman from Washington for any statement he 
would like to make. 

OPENING STATEMENT OF HON. SID MORRISON, A REMtESENTA- 
TIVE IN CONGRESS FVtOK THE STATE OF WASHINGTON 

Mr. MosRisoN. I thank the chairman for this opportunity for an 
opening comment. 

I have to say, Mr. Chairmaji, I'm pleased that you have opted to 
take up this subject. This was one of the most important issues as 
far as our former subcommittee chairman is concerned because he 
lived in an area that actually reflected this loss of forest productivi- 
ty. 

I also have to mention that part of the drafting of this l^islation 
is designed to keep it away from some other people, other commit- 
tees that have made it a point not to allow acid reun or atmospher- 
ic pollution issues to get to the floor of the House. So I'm proud of 
this Bubcommittee and the full Agriculture Committee for carrying 
on with what I think is one of our areas of responsibility, an assur- 
ance of forest productivity. 

I also have to mention the pride that I personally have in the 
work done by our U.S. Forest Service over the years. We also have 
an ulterior motive with this l^islation, and that is continuing to 
make sure that this work remains in their hands as an agency. 

Agsdn, I commend you, Mr. Chairman. I think the work we're 
doing on this issue is vitally important. We may be ahead of our 
times. We're certainly ahead of those who would oppose admitting 
that there are problems with the pollutemts we have in the air and 
problems for our forests and ecosystems as well. 

I thank the chairman. 

Mr. VoLKHER. I thank the gentleman from Weishington. 

Does anyone else have any statement? 

The gentleman from Oregon. 

OPENING STATEMENT OF HON. ROBERT F. (BOB) SMITH, A 
REPRESENTATIVE IN CONGRESS FROM THE STATE OF OREGON 

Mr. Smith. Mr. Chairm£in, thank you. I, too, wish to commend 
you for this kind of oversight responsibility. 

On a personal note, I have just returned from Europe. Czechoslo- 
vakia is a country which bums high-sulphur coal, highly toxic. The 
Czech forests are disintegrating largely due to some kind of toxic 
substance. They think it s acid rain, but it's obvious that there is 
some kind of connection. 

I was interested a year or so ago in listening to experts from all 
around the world, including those from Europe, who testified 
before our committee. They evEiluated those countries in the world 
that have made the most progress against acid rain. It was inter- 
esting that France became the one country in the world that has 
gained more against acid rain £md its contaminants than any other 
country. It's also interesting to note that the reason obviously for 
that is that they have gone to nuclear power plants almost exclu- 
sively. 
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So we may get to a point, Mr. Chairman, when the question be- 
comes. Do you want to bum foesil fuels or do you weuit to have 
some other energy component? While that n^^^t be a logical con- 
clusion, it certainly has not been proven. These hearinKS and 
others, I think, Mr. Chairman, which you're sponsoring will bring 
that issue into focus. But, of course, for the American people that 
may be a very difficult choice. 

Mr. VoLKMKR. I thank the gentleman from Or^on. If other 
members have prepared remarks, they will be inserted in the 
record at this point. 

[The opening statement of Mr. Harris follows:] 

OE>KNiNa Staturnt Ol 

Mr. Chairman, I would like to thank you for reintroducing this important piece of 
legislation. The effects of pollutanta on forests is of particular interest to my district 
and to Alabama. Bath the forestry and the coal industriee contrihut« significantly to 
the local economy. Furthermore, damage to our private and public forests is a na- 
tional problem. 

To solve this problem, we need accurate information. Unnecessary delaj[B in deter- 
mining the conaequencee of man-made pollutants on our environment will hamper 
efforts to guard against it. With its emphasis on understanding the interactions W 
tween acid precipitation, air [lollutanta, and other factors, this bill will add to the 
current work being done on this prcyect. Speeding up the research effort in this area 
will help us in finaing a solution as quickly as p<Msible. 

Mr. VoLKMER. Our first panel is Mr. Georae Leonattl, Associate 
Chief, Forest Service, Department of Agriculture. He is accompa- 
nied by Dr. Charles Philpot, Associate Deputy Chief of Research, 
the Forest Service. We also have Mr. Donald Ehreth, Deputy As- 
sistant Administrator for Research and Development, from the En- 
vironmental Protection Agency. He is accompanied by Dr. Court- 
ney Riordan, Director of Acid Deposition, Environmental Protec- 
tion Agency. 

Gentlemen, your statements will be made a part of the record, 
and you may either review them in full or summarize. 

We will begin with Dr. Leonard. 

STATEMENT OF GEORGE H. LEONARD, ASSOCIATE CHIEF, 
FOREST SERVICE, U.S. DEPARTMENT OF AGRICULTURE 

Mr. Leonard. Thank you, Mr. Chairman, members of the sub- 
committee. 

The Forest Service has Eilways been concerned about the health 
of our Nation's forests. Historit^ly we have focused our concern on 
such e^nts as insects, disease, fire, and drought. However, in the 
1960's we became concerned about environmental pollution, espe- 
cially air pollution, as a potentially damaging influence on our Na- 
tion s forests. 

In the efirly days of our air pollution research, we conducted 
BtudieB in southern California and in parts of the eastern United 
States near significant sources of pollution. These studies focused 
on the effects on trees of rather mgh levels of gaseous pollutants 
such as ozone in southern California and sulphur dioxide in the 
East. 

As a result of this research, we have learned much about how 
trees respond to high levels of gaseous pollutants. We know that 
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some species and varieties are more susceptible than others, and 
we know that trees have been weakened and the forest has been 
cheinged in the Sftn Bernardino Mountains of Cedifomia as a result 
of exposure to ozone. 

During the past 10 years, our concern about airborne pollution 
has broadened. The acid rain issue has made us realize that air pol- 
lution is not only a problem near the sources of pollution, but is 
also a problem in rural areas far from the original sources. There- 
fore, it is possible that the health of our forest ecosystems over 
vast, remote regions may be aSfected. 

We have several reasons for our concern. We know that airborne 
pollution is present at elevated levels even in remote areas. This 
includes acid rain, otJier forms of acidic deposition, and toxic gases 
such as ozone. We know that forests can be very efficient receptors 
of air pollutants because trees have a large area of contact with the 
atmosphere. 

Some forests such as the high mountains of the Appalachians are 
in frequent contact with polluted clouds and precipitation contain- 
ii^ high contaminant levels and are, therefore, susceptible to 
dfunage and declining growth. 

Recently in central Europe, as Mr. Smith has pointed out, sever- 
al forest types have shown symptoms of generfu forest decline. It 
appears likely that this condition is at least partly a result of h^h 
levels of air pollution in centrsil Europe. 

High elevation spruce and fir forests in the eastern United 
States have shown symptoms of needle loss, discoloration, and in- 
creased mortality. Although we have learned that these forests re- 
ceive relatively nigh levels of air pollutants, we have no conclusive 
evidence tiiat air pollution is causing these problems. 

Severed species of pines in the Southeeist have shown decreased 
growth rat^ in natural stands during recent decades. The reasons 
are not known, but the growth reduction does not appear to be the 
result of changes in tree age or stand density. 

These ol»ervationB leave us with important questions: is air pol- 
lution causing adverse changes in forest health over broeid areas of 
the United States fmd, if so, what components of air pollution are 
involved? 

To help address these questions, the Forest Service began a 
greatly expanded progreim of air pollution research in 1985 under 
the auspices of NAPAP, the National Acid Precipitation Assess- 
ment Program. From the onset, we have planned, funded, and im- 
plemented this program cooperative with the Environmental Pro- 
tection Agency. We believe uiis is one of the truly successful inter- 
agency research programs under NAPAP. 

The forest industries also participate in this research program 
through NACOPASI, the National Council of the Paper Industry 
for Air and Stream Improvement. We are conducting cooperative 
reseEux;h programs focused on four broad forest r^ons: the eastern 
spruce-fir forests, the southern pine forests, eastern hardwood for- 
ests, and the western conifer forests. Forest Service and EPA per- 
sonnel are participating with many State, private sector, universi- 
ty, and international scientists in the conduct of this research. 

In our current program we are studying hypotheses of air pollut- 
ant influences on trees and forests. We are conducting surveys of 
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forest conditions, running statistical studies of forest conditions in 
relation to existing lev^ of pollution, implementing controlled 
field studies to determine if various species are affected by known 
levels of pollutants, conducting controlled laboratory studies to un- 
derstand tiie mechanisms through which pollutants affect trees, 
and modeling studies to help understand how entire forest stands 
might respond to air pollution stresses. 

Results from aU these studies will be necessary to state with con- 
fidence that air pollutants are, or are not, adversely affecting our 
forests. By the early I990's, we will b^in to have answers to these 
studies. We will understand much better the relative sensitivities 
of various tree species to regional pollutants tilone and in combina- 
tion, and we will better understand the relationships between 
forest conditions and current levels of pollutants. 

We plan to continue other studies well into the 1990's. These will 
be the controlled studies that will lead us to an imderstanding of 
the cause and effect of relationships between air pollutants and 
trees in forests. We will aiso continue our observations of forest 
conditions to determine if changes lire occurring in response to 
chfuiging levels of pollution or other stresses. 

Finally, we are planning for an expanded reseetrch effort that 
will enable us to study the response of the forest to a wide range of 
atmospheric stresses, including pollutants, climate chcmges, euid al- 
tered levels of carbon dioxide. 

Specifically, concerning H.R. 2399, we do not believe this bill is 
necessary. The Forest Service has existing authority to conduct a 
long-term program of research on the responses of forest ecosys- 
tems to atmospheric influences. However, the bill is certainly con- 
sistent with our plans to implement such a pn^am. 

Mr. Chairman, that concludes my statement. Dr. Philpot and I 
will be glad to answer any questions. 

[The prepared statement of Mr. Leonard appears at the conclu- 
sion of the hearing.] 

Mr. VoLKMEH. Tiiank you very much, Mr. Leonard. 

Mr. Ehreth. 

STATEMENT OF DONALD J. EHRETH, DEPUTY ASSISTANT ADMIN- 
ISTRATOR. OFFICE OF RESEARCH AND DEVELOPMENT, U.S. EN- 
VIRONMENTAL PROTECTION AGENCY 
Mr. Bhreth. Good afternoon, Mr. Chairman. 
As you indicated before, I am here to represent the Environmen- 
tal Protection Agency. I want to emplu^ize two points. One is 
about EPA's role in management of the research prc^am on ef- 
fects of atmospheric deposition on forests and how it's important to 
tie that program to, or create a policy relevant design of such a 
prc^am for, an effective forest response program. I'd like to edso 
repeat the messfige that Mr. Leonard just conveyed, and that is the 
necessity to continue cooperative efforts of EPA and Forest Service 
scientists under the current pn^Eun framework to assure the 
output of high quality information. 

Under the Clean Air Act, EPA has the responsibility for protect- 
ing the Nation's health and environment from the adverse effects 
on air pollution. EPA maintains research programs to determine 
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the direct as well as indirect effects of gaseous pollutants and at- 
mospheric deposition, the wet deposition and dry deposition of gas- 
eous pollutants and particulateB on both humfin health and ecosys- 
tems. _ 

EIPA h£i8 long recognized potential effects of gaseous pollutants 
on agriculture. We have supported studies to determine influence 
of ozone, nitrogen dioxide, sulphur dioxide, and hydr(^en fluoride 
alone or in combination on foliar injury and growth of agricultural 
crops. That project weis the National Crop Loss Assessment Net- 
work, started in the late 1970*8, which was to develop pollutant 
. dose response information for economically important crop species. 

As indicated by Mr. Leonard, EPA's concern that ozone might be 
causing the decline in the San Bernardino National Forests of 
southern Ceilifomia led to the implementation of the mid-1960's of 
a large ecological study to determine the nature of that decline. 
He's already conveyed the results of that study to you. 

More recently, EPA funded several pilot studies under the aus- 
pices of NAPAP, which brought to light the decline occurring in 
high elevation spruce and fir forests in the eastern United States. 
As a result of EPA's experience and expertise, the agency provides 
capability that is unique and essential to the management and im- 
plementation of a responsive program to determine the effects of 
atmospheric deposition on forests. 

Since 1980 we have been working jointly with other FedenJ 
agencies in planning and implementing NAPAP, the acronym for 
the NationEil Acid Precipitation Assessment Program. The research 
program is aimed at providing answers to the scientific questions 
that are most relevant to the establishment of policy on the issue 
of acid deposition. 

Mr. Leonard indicated that both the Forest Service and EPA 
have jointly developed and implemented a forest response program, 
and we share the unified goal to determine, one, if atmospheric 
deposition is causing or contributing to forest damage in the 
United States and, if so, what are the causes and mechcmisms and, 
finally, what are the dose-response relationships between forest 
damage £md atmospheric deposition. 

Coordination of such a m£^OT research effort is assured by the 
national program management, an executive oversight panel, and a 
central synthesis integration and data management team. This or- 
ganizationeil structure includes representatives from both the 
Forest Service as well as EPA. 

The eiccomplishments of our efforts to date include establishment 
and characterization of five high elevation and on low elevation 
spruce-fir sites; the first year of data on the exposure of high eleva- 
tion of spruce-fir forests to clouds and the characterization of high 
elevation deposition chemistry; one full season of controlled expo- 
sure data in several northeastern, southeastern, and western tree 
species; extensive analysis of growth patterns and low elevation red 
spruce; compilation of atlasM containing past climate, soil, tree 
speciation, and chemical cUmatological data for the Southeast and 
the implementation of a similar project for the Northeast; survey 
of forest conditions in Pennsylvania and Michigan and Minnesota; 
and the implementation of projects which will allow the extrapola- 



yCOOt^lC 



16 

tion of specific mechanistic research to a r^onal Etssessment of the 
effects of acid deposition and associated pollutants of forest heeilth. 

I want to stress the fact that these are results from the first year 
of activity under this joint eirrangement between the Forest Service 
and EPA. I also weint to stress that the forest response program 
has been designed to make the most of the expertise that resides in 
both the Forest Service as well as EPA. 

If the program has been designed by one of the agencies alone, 
whether it be EPA or the Forest Service, it probably would not 
have been as effective. I believe that we have created a pn^^am of 
the highest scientiiic quality that is responsive to the research 
needs of policymakers. 

What do we expect in terms of near-term results? Within the 
next one to two years the forest response program will make much 
prepress we believe toward answering such policy questions as: is 
there a problem due to acid deposition in forests and associated pol- 
lutants in forests and, if so, what are the mechanisms and the dose- 
response relationships? 

Consequently, we expect results of our screening studies for sus- 
ceptibility to acidic deposition and other air pollutants in spruce- 
fir. We expect determination of the most plausible mechanisms of 
the effects of acid deposition for air pollutants on spruce-fir and 
southern commercial pine. We expect estimation of the range of 
forest damage in spruce-fir emd southern commercial pines, and, fi- 
nally, we expect to determine the potentiftl for adverse effects of 
acid deposition and associated air pollutants on eastern hardwoods 
and Western conifers. 

Now, again, I want to stress the fact that we have just had one 
year's worth of data collection, so we expect these results to appear 
within the next one to two years. 

In conclusion, allow me to emphtisize three points that I believe 
are critical to understand EPA's role in the research progreun for 
determining a relationship between atmospheric deposition and 
forest effecte. 

My first point has to do with the very essence of the research 
itself. Research must be designed to address the scientific questions 
of principal concern to policymakers. The EPA Administrator has 
been diligent in holding our own EPA research managers and sci- 
entists accountable for achieving such a design both within their 
own programs and in the joint program with the Forest Service. 
Without that kind of direct line responsibility for performance, a 
research program can stray from its intended objectives. 

My second point is that the EPA has a long and successful histo- 
ry of carrying out research on effects of atmospheric depositions on 
crops and forests. EPA has accumulated not only scientific exper- 
tise, but also research management expertise. The latter is indis- 
pensable to the design Emd the implementetion of research pro- 
gnuns that incorporate int^^rated, ^ort-term as well as long-term 
approaches needed to supply knowledge required for rational devel- 
opment of policy. 

And, finally, I have conv^ed my own conviction that the re- 
search partnership between EPA and the Forest Service will be a 
great success. The fact is it has already been a great success. 
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The forest response program has enhfuiced research in both 
agencies and quality results will emerge both in the short term as 
well as the lo^ term. These incremental improvements in knowl- 
edge will provide the Administrator of EPA the necessary informa- 
tion as he evaluates the need for additional regulatory actions. 
Under this program's framework, the NAFAP program framework, 
both EPA and Forest Service can continue to refine our knowledge 
of the atmospheric effects as needed. Therefore, we believe that en- 
actment of the bill is unnecessary. 

Thank you, Mr. Chairman. That concludes my prepared remarks. 
Dr. Riordan and I, as well eis Mr. Leonard and Dr. I^ilpot, are pre- 
pared to respond to your questions. 

[The prepared statement of Mr. Ehreth appears at the conclusion 
of the hearing.] 

Mr. VoLKMER. Thank you very much. I have a few questions. 

Mr. Leonard, in your statement you didn't believe that H.R. 2399 
is necessary or even desirable. That means to me that you're satis- 
fied wit^ the current research program that's been established; is 
that correct? 

Mr. Leonard. Yes, sir. The m^or thrust of the statement was 
that the Forest Service has a very broad charter under the Forest 
and Rai^eland Renewable Resource Research Act, and that we 
simply don't need additional authority to carry on this research. 

Mr. VoLKMER. Well, the legislation not only provides authority — 
I have to agree with you that you have the authority, but I believe 
it also adds a few things. Let me ask you this: under the present 
program that you presently have in place — now I'm not talking 
about the big atmospheric NAPAP. I'm not talking about that. I'm 
talking about your proposal; right? 

Mr. Leonard. Yes. 

Mr. VoLKMER. What scientific, outside scientific group do you 
have place as far as giving you guidance in settit^ up a program? 

Mr. Leonard. Let me ask Dr. Philpot, who is directly involved in 
that, to respond. 

Mr. PHitJ>OT. It depends a little bit on the issue being addressed, 
but we have a system now in place that requires all research plans 
for all the megor components of the pn^am to be peer reviewed. 
In some cases we use international panels of scientists. The panels 
may consist of different people for dmerent kinds of needs. 

Mr. Volkmer. I'm only talking about research into effects of 
ozone or pollutants, whatever, on our national forests. That's the 
issue here today. 

Mr. Philpot. That's what I'm talking about. 

Mr. Volkmer. You're talking about peer review as far as review- 
ing application for grants. 

Mr. Philpot. No. I'm talkii^ about a peer review system that 
analyzes and looks at our plans, our rese£ut:h plans, the way we do 
research, the way we're organized to do this research, how it re- 
lates to the policy questions that Congress is asking EPA to ad- 
dress. A whole Eirray of things are beir^ Etddressed tnr peer panels, 
not peer panels in the narrow sense about grants. We do that also 
in this prc^rEim because 

Mr. Volkmer. Let me ask you this: in the l^islation that the 
chairmfm of the full committee is a primary sponsor on, the first 
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thing we really ask for — I was tp'ii^ to get it— to establish a 10- 
year program, and in there we list the things that we want done, 
the type of things we want done in the program. 

Now do you have such a program onboard right now for the one 
that you're going on? 

Mr. Philpot. Yes. We have a long-term atmospheric deposition 
prc^am for U.S. forests, probably beyond 10 years. It's comprehen- 
sive in that as we address the acid rain questions, and successfully 
solve those problems, we'll move into ozone and the other pollut- 
ants Euid hopefully be able to move on into the globftl climate ques- 
tions, as George Leonard mentioned. 

In fact, if you plot that whole program out, it's beyond 10 years. 
It's a very long-term, fairly fundamental program. 

Mr. VoLKHER. All right. If you review the provisions that are set 
out in the chairman's bill which are on page 3 Euid the top of page 
4 of the l^islation, are there Euiy things in there that would cause 
any difficulty to your progremi? 

Mr. Philpot. No, I don't think any of that would give us any 
cause for concern. There may be some additional paperwork, but I 
don't think that's a big concern. 

Mr. VoLKMER. Then on page 4 we provide that the committee to 
advise the Secretary in developing the program shall be composed 
of scientists, training, experience — the various disciplines, et 
cetera. You basically mready say you've already done that? 

Mr. Philpot. I think basically we do that, but we do not do it 
with a standing committee of a certain membership. We do not 
have that currently. We do that on a rotating basis. 

Mr. VoLKMER. Would that cause you difficulty, to do it this way? 

Mr. Philpot. I don't think it would be particularly difficult for us 
to do. 

Mr. VoLKMER. And would coordinatii^ the progrsun with existing 
research efforts of Federal and State agencies, private institutes — 
that's not going to cause you any problems? 

Mr. Phiij>ot. That's an integral part of the current program, in- 
cluding international considerations. 

Mr. VoLKMEB. Would submitting the reports that are called for 
on pages 4 and 5 cause you any difficulty? 

Mr. Philpot. No, just some additional wcH-k. 

Mr. Volkmer. That's my next question, and then I'm going to let 
somebody else ask questions, tmd then I'll come back on my time. 

It bothers me — have I seen or has anybody here in the Congress 
seen a report on the present program that you are operating 
under? 

Mr. Phiu>ot. The output of the current program has been report- 
ed to Congress through the annual reports of NAPAP. We have not 
yet produced a specmc report of the forest response program, but 
we are planning to do so. 

Mr. VoixuKR. Forget NAPAP because I don't think NAPAP is— 
it's too specific, too narrow a focus as far as I'm concerned. It's 
more acid deposition. Am I wrong on that? 

Mr. Philpot. That's basically correct. 

Mr. Volkmer. Is that correct? Dr. Ehreth, do you agree? 

Mr. EHREtH. I would just add to Dr. Philpot's statement that the 
program focus is multipollutant. It's not just simply sulphur oxides 
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and nitrogeous oxides. It is multipoUutant. Would you agree with 
that? 

Mr. Philpot. Yes, but I'm just saying its focus has been 

Mr. Ehbeth. The focus is on acid deposition; you're right, 

Mr. VoLKMER. R^ht; it's narrow and I want more broad. That's 
why I don't believe that NAPAP is going to fulfill what some of us 
want to be looked at 

Mr. Ehketh. Do you mind if I try to respond to part of that? 

Mr. VoLKMER. Yes, go ahead. 

Mr. Ehrbth. I think it's a matter of degree. I believe that it's 
broad in the sense that you're looking at the interaction between 
natural stress factors as well as atmospheric pollution problems. 
That can be as broad as one would want to deHne it because you 
quickly develop a mountain of questions that one has to address to 
answer — to determine whether or not either one of those two is the 
most critical unknown in the equation. 

Depending on whether or not you're including in your definition 
of "broad," productivity and thingB of that nature to enhance pro- 
ductivity, certainly the NAPAP plan does not go into that. 

Mr. VOLKMER. I think that's very important for the future, as far 
38 I'm concerned, of this country find our forests and supply of 
forest products — not just the one area, but to look at the total re- 
generation, total growth, and those thii^ of things are just as im- 
portant. 

Mr. Philpot. I think it would be correct to say that Congress is 
current^ not receiving a report that is that comprehensive. 

Mr. VOLKMER. No; and we haven't gotten any report yet on the 
work that you're doing under your existing research outside 
NAPAP; right? 

Mr. PHiifOT. Not in one place, no. 

Mr. VoLKMER. Well, my 5 minutes has expired. I'll now recognize 
the gentleman from Washington. 

Mr. Morrison. Thank you, Mr. Chairman. 

I have to comment that I'm delighted with the cooperative effort 
that we have represented in this panel. I might ask, Mr. Leonard, 
you're an authority, of course, who comes from a rather broad au- 
thority provided for the U.S. Forest Service. I presume, Mr. Ehreth, 
that under the Clean Air Act that you're given broad authority to 
look in a variety of areas. Did this cooperative effort — where was it 
initiated? How did it start? 

Mr. Ehreth. It was initiated through the formation of the Na- 
tional Acid Precipitation Assessment Program, and there was an 
interagency agreement entered into between the two programs 
when it was recognized that the forest impacts were potentially 
quite important in the equation of developing policy with regard to 
controlling acid rain, 

Mr. Leonard. I think it is fair to add, though, that the coopera- 
tive relationship between the Forest Service and EPA predates 
NAPAP. As we have both indicated in our statements, some of the 
early atmospheric research concerned with the health of the forests 
down in southern California was a cooperative effort. 

Mr. Ehreth. That's a good point — early in the sixties. 

Mr. Morrison. I presume since you started that, your feelii^ is 
that's a healthy relationship for you. Do they get in your way at all 
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or are you able to make more progress because of that cooperative 
effort? 

Mr. Leonard. Perhaps Dr. Philpot, who has been involved over 
time, would like to answer. But my observation is that we can cap- 
ture the strengths of both organizations this way. Obviously, Einy 
time you cooriBnate it takes an effort to accommodate, and some- 
times there's some disagreement between the agencies as to ap- 
proaches. But, overfill, the Forest Service has some stroi^ re- 
sources in this area; EPA has complementary resources. I think to- 
gether we have a better program. 

Mr. Morrison. A question on funding: I presume, then, that this 
is not a line item within the Forest Service budget, or is it? 

Mr. Philpot. No. The money for this program from the Forest 
Service side is taken out of five line items. 

Mr. Morrison. Under EPA, this is not a specified item? 

Mr. Ehreth. My understanding is that there is about $20-million 
progTEun right now. I believe, if I am correct, Dr. Riordan, it's 
about $11 million in EPA and $9 million in Forest Service, or is it 
the other way around? 

Mr. Riordan. That's right. 

Mr. Ehreth. For EPA $11 million and $9 million for Forest Serv- 
ice. And then there's even exchanging of resources within our own 
direct appropriations. 

Mr. Morrison. Is that adequate for the job we have to do? 

Mr. Ehreth. Well, it certainly has grown tremendously in the 
past couple years. As I recall, about 2 years ago it weis in the neigh- 
borhood of about $2 or $3 million, and you can only handle growth 
at a certain rate, and that's pretty fast growth. 

Mr. Morrison, I notice, Mr. Leonard, in your comments the 
statement, "Presently, with the exception of demonstrated ozone 
deimage to forests in C^ifomia, there is insufBcient data to conclu- 
sively state that atmospheric deposition is or is not causing adverse 
effects in U.S. forest conditions.' 

That's as far as you can go as far as a definitive statement is con> 
cemed? 

Mr. Leonard. I think that is accurate; yes, sir. 

Mr. M(»tRi80N. Yet we know we've got a problem out there? 

Mr. ld»NARD. Very definitely. 

Mr. Morrison. You're just not sure how it all adds up? 

Mr. Leonard. That's correct. It's a very complex biological situa- 
tion, and our best estimate is that there is no single cause; it's a 
combination of the various atmospheric pollutants intersicting with 
the biological community in different ways — in specific locations. 

Mr. Morrison. I think the program is moving ahead rather well. 
I would make a comment — not in the form of a question — to you; I 
know you question the reasoning behind this legislation. I guess 
I've got a theory that says you can go ahead and do your own 
thing, and that's fine. I respect you for doing it in the cooperative 
effort between the two agencies. 

I also know that there is a need for some support and under- 
standing. If this legislation, even if modified, Mr. Chairman, could 
add to that support and understanding among Members of Con- 
gress that here are two agencies working together to address a 
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problem that we see to be wrestling with in other arenas and not 
makii^ much headway, that that probably is to your benefit. 

We certainly will hope that if we move that legislation alon^ — 
and probably will — that it can be done — that it will only be positive 
from your point of view. Even though I think your observation is 
you don't need it at this point, I think eifter a few years you prob- 
ably will. 

I will yield back, Mr. Chairman. 

Mr. L^NARo. It's certainly safe, Mr. Chairman, to say that the 
Forest Service, emd I'm sure EPA, appreciate the attention that 
this committee has given to this issue, and we all share your con- 
cerns about the health of these forests. 

Mr. Morrison. Thank you. 

Mr. Ehreth. Could I add a comment to that, too, Mr. Morrison? 

Mr. Morrison. Certainly. 

Mr. Ehrbth. I think there's a difference between statii^ a bill is 
unnecessary versus stating that we oppose a bill. It's important to 
make that distinction. The point that we are suggesting, both of us, 
is that we'd like to proceed forward in a cooperative mEuiner. Con- 
sequently, if there is such a bill reported out of committee, we'd 
like to see that continued cooperation so indicated in the bill, be- 
cause the current framework has proven to be successful and, quite 
frsmkly, we've learned— EPA in this ceise must say that we have 
leeuned from the Forest Service how to conduct a joint or an inter- 
agency activity. They have proposed the process and the manage- 
ment structure, and it's worked very, very effectively. 

Mr. Morrison. We certainly would like to add to that effective- 
ness as opposed to getting in its way. 

Let me tell you in this process just a word of advice: if you can 
help Chairman de la Garza get a bill out on this forest productivity 
issue, he's going to talk about it all over the world and it's going to 
be to your benefit. I think we can all work together and advance 
this cause, maybe a little ahead of ourselves, but let's work on it 
togeth^*. 

Mr. VoLKMER. With that, I would like to recognize the chairman 
of the full committee, who is the primary sponsor of this legisla- 
tion, for £uiy comment he may wish to make at this time. 

STATEMENT OF HON. E (KIKA) de la GARZA, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF TEXAS 

The Chairman. Thank you very much, Mr. Chairman. I apolo- 
gize for being late. I was held back in the other subcommittee 
working on the Farm Credit System, and I apologize. 

I read both of the gentlemen's statements. I'm not terribly excit- 
ed over them, but I've heard piecemeal. 

Then I had to leave to go to the floor. We had some very impor- 
tant legislation on the floor and they adjourned before we could get 
there. We're trying to peiss legislation recognizing the importance 
of dairy goats in our society, Dairy Goat Awareness Week for next 
week. They adjourned before we could get there. We'll do it in the 
morning. 

This is just as important an issue, though. I think we're all goir^ 
in the same direction, but you have a different viewpoint from your 



Digitized byGoOgIc 



perspective and we from ours. After hearings that we had last 
year, we passed the legislation, and similar l^islation last year 
passed the House; some of us attended the World Forestry Con- 
gress in Mexico City. I have visited with forestry experts in Brazil, 
in Germany, here in the United States, in the Po Valley in Italy, in 
France, in Canada. I stUl feel that somehow we are directing our 
effort toward acid rain. 

Most of the research, even the NAPAP or the National Acid Pre- 
cipitation — even the name gives that. I think that this prc^ram has 
been hindered by a very narrow focus. As an aside, they say "and 
other pollutants." 

This is what we'd like to do: with all due respect to the EPA — 
and the EPA is just as integral a part of agriculture with FIFRA 
and all of the other related areas that we have to work; it's just as 
important a part of agriculture and to this committee as any 
other — the lead expertise is in the Forest Service. You can't get 
away from that. We'd like to have the Forest Service be the leader. 

I just read — I don't remember if it was the New York Times or 
the Washii^ton Post— a week s^o or last week, they even showed 
pictures of the forests and the ozone. That's gettii^ to be quite a 
dangerous zone. With all due respect, the answer is not wearing 
sunglasses and a hat. 

We have no expertise beyond what we're able to develop our- 
selves by bringing in experts such as you and your peers, by speak- 
ing with experts, and by having other people do research. We have 
no in-house ability for research. We have to rely on GAO. We have 
to rely on other agencies: Technology Assessment. 

We think that this l^islation is needed. We think that it will not 
detract from anything you do. We think that it will complement, 
but we've got to get the necessary information about air pollutants 
in the forest ecosystems because I don't think it's acid rain in 
Brazil Emd some of the areas in darkest Africa. Somehow it has 
become a catch phrase, a media phrase, a too-easily-identiflable 
phrase I guess, thjs acid rain. Our Presidents met, Canada and the 
United States, to talk about acid rain. It maybe could have been 
something in the ground. It could have been £ui insect. It could 
have been a fungus. We don't know. But something else is pollut- 
ing the forests of the world besides acid rain. We need to have the 
scope of it. 

"This is very modest because we don't have the unlimited re- 
sources. We need to get the scientific experts in the field to w<»-k. 

I'm glad to hear that you feel it isn't needed because you think 
you're doing what needs to be done, but we don't seem to think 
that you're covering fully the area. The mfmdate may not be there 
under the existing legislation. This broadens the mandate and 
changes not the direction, but changes the lead somewhat and 
what we want done. I think it's as simple as that. 

Thank you, Mr. Chairman. 

[The prepared statement of Chairman de la Garza follows:] 
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SrATEMENT OF THE HONORABLE 

E (KtKA> DE LA QARZA, CHAIRMAN 

COHIilTTEE ON AGRICULTIWE 

REBARDIMO H.R. 2399, 

THE FOREST ECOSYSTEMS AND ATHOSPHERIC POLLUTON 

RESEARCH ACT OF 19B7 

Hr. ChalrMaOi I want to thank you for convanlng thia haarlng 

to ccviBldar tha affects of air pollutants on foraata. and tha 

bill that wa hava coapcxiaorad, H.R. 2399, tha "Foraat Ecoayataaa 

and Ataospharlc Pollution Raaaarch Act of 19B7. 

tha Houaa last yaar, H.R. 2631, that *mb introducad by our foraar 
collaagua, Congraaaaan Charlla Mhltlay and tha Ranking Minority 
laanbar of thla aubcoaial taa, Mr, Morrison. That bill arosa -froa 
public haarlnga of a llttla sora than a yaar ago that idantlfiad 
a nuaber of Inadaquaclaa In currant rasaarch on tha affacta of 
acid rain on fcvasts. During a full day of haarlngs, tha 
8ubco«Mittaa haard froa sclantlsts froM Europa, Canadai and tha 
Unltad Stataa. Thaaa axparts axpraBsad concarn for tha effacta 
of air pollutants on foraats. Including but not linitad to acid 
rain. Rasearchsra fanlllar with the rapid daclina of Oariun 
forests discussad efforts to identify tha cauaas of "Maldstarban" 
or "forest death". Canadian scientists discussed similar efforts 
to detarnlna the factors surrounding the decline of sugar ataplas 
in eastern Canadian as well as the rapid Increase in aoi 1 acidity 
in certain regions of the country. Finally, Anarlcan researchers 
reviewed currant research efforts to deternine the affects of 
various air pollutants, particularly ozone, on U.S. forest 
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Environ««nt«l Protection Agancy. «nd th» National Acid 
Praclpltatlon ABScasuwnt Provam taatlflad at langth ragarcllng 
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to bring th« CongrB» up to BpMd on Mhlit th« rvaaarchar* «r« 
iMrnlng and to provid* ■on* basla for Making rational policy 
declaiona to daal with air pollutant* that auy !>• having a 
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ansHara to proparly davalop pallclaa for controlling harvful air 
pollutanta. I look forward ta hearing froa tha wltnaaaaB bafora 
tha SubcoMilttaa today and want to thank you again, Mr. Chatri*ani 
for promptly cfmvanlng thla haaring. 
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Mr. VoLKMER. Thank you, Mr. Chairman. 

The Chair will recognize the gentleman from Alabama. 

Mr. Harris. Thank you, Mr. Chairman. 

Let me go on record at this time to state my full support of our 
chairman on the Dairy Goat Awareness Week. 

Also, I would like to offer an opening statement that I have for 
the record. 

Mr. VoLKMER. It will appear in the record immediately following 
the statement of the gentleman from Oregon. 

Mr. Harris. Thank you. 

Mr. Leonard and Mr. Ehreth, did I understand that the biggest 
cause of concern that you have is that you just feel that what this 
bill sets out, that it's just merely a duplication of the efforts that 
you already have oi^oing? 

Mr. LEONARn. 1 think that's accurate, Mr. Harris. We think it 
doesn't provide us additional authority. It gives us some focus in 
direction, but we do have the authority to do the research. With 
the indications from the committee, we d be moving in that direc- 
tion aiwway. 

Mr. Harris. Let me ask you this: are you doing it now? 

Mr. Leonaru. I think it s accurate to say that most of that work 
is either underway or planned; yes, sir. 

Mr. Harris. Do we have any program of exchange between our 
country and, say, the European countries? I know that they have a 
big problem over there. Are we swapping information, what we're 
gathering, what they're gathering? 

Mr. Leonard. A very substantial program. Let me ask Dr. Phil- 
pot, who has made several trips to Europe, to outline some of the 
work. 

Mr. Philpot. We have a formed agreement with the Federal Re- 
public of Germany to share scientists, put scientists in each other's 
labs, and share studies on air pollution relationships with forests. 
We also have those kinds of agreements with other countries. We 
just started a big progrsun with Canada this spring on sugar maple 
decline in the northeastern United States and southern Cemada. 
We consider that a very important part of this research program. 

Mr. Harris. Well, I know — and I speak for several folks on the 
committee and we share a lot of mutual concern about the problem 
of our forests and certainly want to do what we can. 

I know in our State we've got enough problems now with the 
pine beetle and cutting more than we re growing, to have other 
causes of concern as far as destroying our product, our forestry sit- 
uation. 

I would hope that as the legislation moves, as I know you will, 
that we will have your cooperation in working toward a settlement 
of this problem. 

Mr. Ehreth. Mr. Harris, I think it's important to note — and I 
think my colleagues from the USDA are being overly polite and 
cordial here, but they do have the lead responsibility under the 
current NAPAP structure for the forest response program, £md 
they're doing a very able job in that regard. 

I think the point that we're stressing is that we would want to 
see any kind of legislation continue that arrangement that we've 
been able to implement. I think it's been successful. We can point 
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to projects — Mr. Leonard pointed to them in San Bernardino; we 
can point to an aquatic survey project earlier in the eighties out in 
the West; and now, most recently, with the forest response pro- 
gram. There's been a very, very good intereiction between the two 
agencies. We would not want to see that sort of arrangement dis- 
mantled. 

Mr. Harris. Don't you see this as being in addition to what 
you're already doing? 

Mr. Ehreth. Well, I think the subtlety between what I hear 
beii^ said by the committee members and what I've read into the 
bill, and what we're doing, is we are lookii^ at specific forests with 
regard to dose response, trying to determine that relationship be- 
tween what do the atmospheric pollutants or the natural stress fac- 
tors create or cause in terms of forest declination or damage. In 
our NAPAP prt^am, I would say it's safe to say, we are not look- 
ing at the overall forest resource picture as the chairman had sug- 
g^ted that he would like to see done. 

Now whether or not the bill captures the entire forest system as 
a resource, I'm not sure. My colleagues from USDA might be more 
able to respond to that particular issue. 

But I have here — and I'd be happy to leave with the chairman — 
the copy of the responses of forest atmospheric deposition national 
research plan for the forest response program, which incidentally 
does identify, as my colleagues have said, a progrsun very similar to 
the pn^am you outline in your own bill. 

Mr. Harris. Well, I share the same concern as the chairman does 
because we have a lot of coal mined in our area, and everyone fo- 
cuses on acid rain and blames the burning of coal. I don t think 
that anyone wants to intentionally destroy our forests, but we do 
need to have as much research as we can to find out where the 
guilty culprit is or what it is. 

Mr. Ehreth. That's exactly right. 

Mr. Harris. Thank you, Mr. Chairman. 

Mr. VoiXMEB. The Chair now recognize the gentleman from Lou- 
isiana. 

Mr. HoLLOWAY. Mr. Chairman, I first would like to compliment 
my colleague from Alabama on the fine field heEuing we had down 
in his State last week. You joined us, Mr. Chairmfui, and we had 
really a fantastic hearii^ there. 

At the hearing, a Forest Service employee said he feels there has 
been a decline in the growth rate of the southern forest timber. 
That disturbs me because it is not easily observable. If you see dead 
trees killed by pine beetles or acid rain, you know there's a prob- 
lem, but the average person does not realize there is a problem if 
we just have a slower growth rate. It looks like genetic improve- 
ments in trees would result in a greater growth rate. If you have 
any information on what's causing it, we'd be very interested. 

I've already cosponsored this bUl, Euid have just one question for 
you related to it. Is any additional funding required if this biU be- 
comes law? 

Mr. Leonard. Mr. HoUoway, I don't believe that it would require 
additional funding. The program has the potential to continue 
building. As we find out more about the mechanisms by which 
these pollutants are affecting the forests, it has potential to grow. 
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and we'd be prepared to come back find ask for that additional 
fundit^. 

Based on what we know today, we're probably at the level we 
should be operating. 

Mr. HoLLOWAY. Thank you. I have no further questions, Mr. 
Chairman. 

Mr. VoLKMER. I have a few other questions. I'd just like to clariiy 
something for my own mind and also, I believe, for the record. 

Mr. Leonard, the way I understand it right now, we have two 
pn^ame ongoing within USDA. Now you correct me if I'm wrong 
on this. One is the pn^ram established, and you're in chaise of the 
terrestritil part of the NAPAP; is that correct? That's worlung with 
E!PA and NOAA and everybody else on that. 

Mr. Leonasd. Correct. 

Mr. VoLKMER. The second one is the forest response research 
prMram; is that correct? I am correct on that? 

Mr. Philpot. I think that's possibly where the confusion arises. 
Almost all the air pollution research currently being done in the 
Forest Service, including the forest response program with the 
EPA, is part of our NAPAP i>rogram. 

Mr. VOLKMKR. It's all part of the NAPAP program? 

Mr. PraLPOT. Yes. It's under the NAPAP umbrella. 

Mr. VoLSMEK. Well, see, that's where some of us have a little bit 
of confusion. 

Mr. Philpot. I understand, yes. 

Mr. VoLSMBR. Also we think that that's not broad enough again. 
You understand where we're coming from? 

Mr. Philpot. I understand, yes. 

Mr. VoLKMER. So any reports or anything that would come to us 
from that would actually be something through NAPAP? 

Mr. Philpot. Yes, that's basically been true, except we do have 
plans now to prepare a comprehensive report on forests from the 
forest response prt^am written by EPA and the Forest Service to- 
gether. It should come out in September 1987, the end of summer. 

Mr. VoLKMKR. OK. 

Mr. Philpot. That will not be a NAPAP report. That will be just 
a report on the forests from this program. 

Mr. VoLKMER. Fine. I'd appreciate that. 

Now next what I want to point out is that, Mr. Ehreth, in 1990 
NAPAP expires; correct, our existing law? 

Mr. Ehbeth. Correct. 

Mr. VoiAMER. What does that do to you. Dr. Philpot? 

Mr. Philpot, We were asked by 0MB a year ago and we have 
support in the Department of Agriculture to define our research 
needs beyond 1990 in the area of air pollution in forests tmd Eiir 
pollution in crops, with the additional request that that be a com- 
prehensive look at the whole problem and not be focused on just 
acid rain. 

We feel right now we've gotten both the administration fmd the 
Department behind us on continuing on past the 1990 sunset of 
NAPAP. Those plans have been described and are in place. 

Mr. VoLKMER. Doesn't that do what H.R. 2399 does? 

Mr. Philpot. 1 think it's pareillel with that, yes. 

Mr. VoLKMER. Basically aren't we saying the same thing? 
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Mr. pHiLPOT. Basically, yea. 

Mr. VoLKMER. The other thing that concerns me, you may start 
down this road broader in general and, as we all know, with some 
changes sometimes in the administration and things some of those 
things change, priorities change, whatever have you. But if we had 
the legislation on the books, basically it's more apt to be there eis a 
permanent fixture at least for the 10 years of the life of this bill 
than if we don't have it on the books. 'That's the way some of us in 
the Congress like to look at these things. 

I'm not saying that you wouldn't do it. Dr. Philpot; I don't know. 
I don't know if you would control it as much as would be done if 
we had the I^pslation. 

That brings me back to the reports again now that I've got that 
cleared up. Mr. Ehreth, let's see, we were supposed to have a 
report on NAPAP — what — from the eissessment from 1985? 

Mr. Ehreth. Yes, except that— yes, I will answer that question, 
yes, there was supposed to be a 1985 assessment. 

Mr. VoLKMER. And this is 1987? 

Mr. Ehreth. Yes, but, again, there's a director of resesirch that 
has a principal responsibility for producing that report and, as you 
indicated in your opening statement, he declined to testify today. 
But I can assure you that we are very conscious of the fact ^at 
that report is overdue, and I don't believe any of us here at the 
table are very happy about that. 

Mr. VoLKMER. Now it was just laist year when 0MB, Dr. Philpot, 
said, "Let's get online with doing a forest response research pro- 
gram that is broader than NM*AP;" right? 

Mr. Philpot. Yes; and beyond the timeframe. 

Mr. VoLKMER. I'm just curious about — can you tell me about 
what time of theyear that wtis Itist year? 

Mr. Philpot. That was during our NAPAP 0MB hearings exami- 
nation. It would be about last September. 

Mr. VoucMER. It would be last September? 

Mr. PHnj>OT. Yes. 

Mr. VoLKMER. About the time that a bill almost identical, if not 
identical, to this bill was passed in the House? 

Mr. Philpot. Pretty close. 

Mr. Volkmer. Pure coincidence, of course. [Laughter.] 

Well, let's see if I have anything else. Mr. Ehreth, how much — 
strike the "how much." Let's put it this way: under NAPAP are we 
increasing the amount of research being done on the effect of ozone 
on our crops and our vegetation, our forests, or are we decreasing 
the amount of research that's being done on that at the present 
time? 

Mr. Ehreth. Under NAPAP we look at the effects of sulphur di- 
oxide, ozone, nitrogen dioxide, euid several other pollutants — all in 
combination — and try to isolate which poUutemte or combination 
thereof are the most important. 

However, under our base program, under our appropriations and 
our other authorization that we have under the Clean Air Act, we 
have a research prc^am directed ^eciflcally at looking at the ef- 
fects of ozone on forests as well. That program has moved from 
crop-related effects, that national crop loss assessment network I 
described earlier in my testimony — and moved its focus to the ef- 
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fects of ozone on forests. The two prt^ams complement each other. 
They're conducted by the same laboratory, basically the same re- 
search scientists. Consequently, both the Forest Service and EPA 
enjoy the benefits of that collaborative undertaking. 

Mr. VoLKMER. Mr. Leoneird, is the National Vegetation Survey in 
place? 

Mr, Leonard. Yes. 

Mr. VoLSMER. Is that correct? 

Mr. Philpot. I didn't understand the question. 

Mr. VoLKMER. The National Vegetation Survey. 

Mr. Philpot. Is it in place? 

Mr. VoLKMBR. Yes. 

Mr. Philpot. As a survey it's not in place, but the pn^ram is in 
place. 

Mr. VoLKHER. The program is in place 

Mr. Philpot. Yes, 'Through the forest response program. It's one 
of the components of the forest response program. The only survey 
activities it's doing now are surveys trying to relate effects to depo- 
sition gradiants. In other words, looking at forests over large pollu- 
tion gradients, but we have not designed the survey yet because we 
still haven't found any specific effects of acidic deposition on for- 
ests. Until we can do that, we've kind of held back on implement- 
ing the survey per se. 

Mr. VoLKMER. Is there any timeframe in which you feel that you 
will be able to develop your survey? 

Mr. Philpot. We're not sure that we can give you the exact time- 
frame, but we have a plan in place now to develop a long-term 
forest health monitoring system for this country, for the whole 
United States, Euid we think that may be the final outcome of the 
survey activities. Periodically we would go out and measure forest 
heeilth on a comprehensive basis, just like we do timber supply, and 
do it for all U.S. forests. We have people right now trying to design 
such a system. 

Mr. Volkmer. It would be impossible for you to furnish us with 
any data on that, then, would it? 

Mr. Philpot, We could give you a series of reports that have 
come out from that survey on, for example, the extent of spruce 
mortality in the New England States. We could get you that, lots of 
statistics on how many spruce trees are dying — not saying why 
they're dying — but where Uiey're located. We have some surveys on 
gradiants that we could give you. We can give you that kind of 
thing, but we CEUinot give you any kind of a survey report that this 
is the change in U.S. forest due to deposition over, say, a 10-year 
period, like the Germans are doing, because we don't have those 
symptoms to measure yet. 

Mr. VOLSMEB. Change in nutrients in the soil or anything else — 
we don't know. 

Mr. Philpot. We don't know that; right. 

Mr. Volkmkr. We don't know what it is? OK. 

We have some additional members here. The gentleman from 
California. 

Mr. Panbtta. Thank you, Mr. Chairman. I apologize for arriving 
late. 
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and umbrellas over our Nation's forests; is that right? 

Mr. VoLKM£R. That's been commented on by the chairman. 

Mr. Panbtta. Good. All right. 

Let me ask you Mr. Ehreth, how serious a problem do you think 
this is? 

Mr. Ehreth. Certainly the evidence, as indicated by Mr. Leonard 
and by my own opening testimony, indicates that there is deflnitely 
a declination and dieback of forests in the country. The problem is 
we don't know what to pin it on yet. 

For instance, if somebody said today, "Let's pin it on sulphur," 
and we proved to you within a year or two from now that it's not 
sulphur, somebody is going to lutve to go out there and spend bil- 
lions and billions of dollars putting flue gas desulphurization scrub- 
bers on virtually every public utility or a good number of them 
across this country. This research program has just had one year to 
get started or one and a half years, something of that nature. So 
there are some very important questions remaining to be an- 
swered. 

Mr. Panetta. At this point does the evidence indicate a relation- 
ship? 

Mr. Ehreth. The evidence points to interaction between pollut- 
ants, rather than pointing to one specific pollutant. Quite frankly, 
with just having the data collected and the data not being eissessed 
or analyzed ful^' yet, and not having gone through peer review, it 
is very difficult for me to say that oxone is the problem or ozone is 
the problem, or sulphur is the problem or ozone and sulphur, that 
sort of thing. I just can't say that to you at this time. 

Mr. Panetta. Can I ask you whether you think there's a rela- 
tionship? 

Mr. Ehreth. Yes, I think there's probably an interaction, as indi- 
cated by previous studies. When the ozone fiffected certain forest 
stands, it made them more susceptible to disease or to effects relat- 
ed to bugs or aphid-like bugs and some of the beetles. I think 
there's interaction. Again, it's difficult to say which of the pollut- 
ants we should be focusing on. 

For instance, if it were ozone, controlling sulphur with flue gas 
desulphurization, simply wouldn't get you there. It would be a 
waste of money. 

Mr. Panetta. Do both of you feel that at some point you've got 
to undertfike a comprehensive study that looks at both acid rain 
and ozone impacts, as well as other pollutants, as they relate to our 
forests? Is that your view? 

Mr. Leonard. We think that we have that comprehensive study 
underway and that in the early 1990'b we will be able to respond 
with very good data to the kinds of questions you're asking. 

Mr. Panetta. I guess my only concern — and 1 think it's probably 
been raised here earlier — is that when a study b^ns focusing on 
acid rain and you try to expand it to other areeis, I have found that 
you run into a tremendous amount of opposition from people who 
thought that the study was focused on one element and suddenly it 
focuses on other elements, which prohibits the people doing the 
study from ultimately expanding it. 1 guess that is what concerns 
me in terms of the effort to expand this particular study. 
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Mr. Philpot. One of the things we've required of raost of our 
studies in the forest response prc^am, the one that's sponsored by 
EPA and the Forest Service, is chamber studies. We treat tree 
seedlings in controlled chsimbers to tin ozone treatment, a sulphur 
dioxide treatment, and an acid rain treatment either alone or in 
combination. This is done wherever it's feasible to do with the 
equipment available. 

Most of our "acid rain studies" that you see in print also look at 
the effects of photo-oxidants and sulphur dioxide gases as well as in 
some cases drought and other possible interactions. Sometimes the 
writeup may look a little narrow to you, but if you look at the re- 
search itself that's going on in the labs and out in the field, it's 
much more comprehensive than that. 

Mr. Panetta. From my own personal experience in the bureauc- 
racy and having seen it from this perspective, the problem is, 
unless you have clear direction to expand a study, you re going to 
have jurisdictional battles between the various agencies who are 
trying to determine who has jurisdiction over what element. 

To some extent, the GAO report conftrmed that there's disagree- 
ment among NAPAP's VEuious agencies concerning the director's 
emphasis on ozone research. Since EPA and the Forest Service al- 
ready have ozone research pn^funs, representatives of these agen- 
cies have questioned whether NAPAP should expand its research 
to include ozone, et cetera. 

I'm not surprised by this because that's what we run into wheth- 
er it's nutrition or any other issue — you run into a battle over 
who's doing what to whom. That's why I sense the need for Con- 
gress to make a clear statement that this kind of broad research 
needs to be done in all of these areas and to set a mandate so that 
we don't have problems with interagency jurisdiction in terms of 
what the study will focus on. 

It could take years of fighting these kinds of battles to reach that 
point. That's one of the reasons I see the necessity for the l^isla- 
tion. 

Having said that, I yield back the bedance of my time. Thank 
you, Mr. Chairman. 

Mr. VoLKMBR. The Chair recognizes the gentleman from Virgin- 
ia. 

Mr. OuN. Thank you, Mr. Chairman. 

I don't want to go over the same ground. I apologize for having 
been in and out during the testimony; I didn't hear most of it. 

Following along the same lines of the gentleman from California, 
it seems to me we had a hearing here last year about a year ago of 
this same nature. If I remember the conclusions of that correctly, it 
seemed to me that the people that testiHed — I'm not sure I remem- 
ber who it was — said that we were pretty, they were pretty sure 
that the oxides of nitn^en, the sulphur, were definitely involved in 
causing some of the deterioration that they noticed, "niey couldn't 
put hard numbers on that, but the way I took it was that they 
were pretty sure that if we did anything to decrease either of those 

Xnts that we would be moving in the right direction. That was 
ut the wa^ I took it. 
Is that a fair statement or do you recall what was said a year 
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Mr. Philpot. I think it might be a fair statement based upon 
some of the statements that were made at last year's hearing, but 
I'm not sure I would agree with the statement. 

Mr. Ehseth. I would agree with Dr. Philpot on that, too. 

Mr. OuN. Excuse me, Mr. Ehreth? 

Mr. Ehreth. I would agree with what Dr. Philpot just said on 
that. I don't think — I happened to be one of the witnesses last year 
from the Government panel — 1 don't think that any one of us said 
that, but I do believe that some of the witnesses said that. I don't 
think that we'd be in smy position to agree with that even today. 

Mr. OuN. I remember flrst asking questions about this area 
about 5 years ^o, and the story then was that, well, the Govern- 
ment is undertaking a 10-year prt^am to really get the answer. 
You talked about your program having been 1 year in existence. 
Am I mistaken that somebody else has been working at this 4 
years longer than that within the Government or 

Mr. Ehreth. I'm saying that the NAPAP put its emphasis, put 
the emphasis it currently nas on forests about 1 y% years ago. lliat's 
what I said before. That s what I meant to say, I should say. 

Mr. Olin. How about other aspects of acid r£iin? Has that been 
worked on longer? 

Mr. Ehreth. Yes, in the aquatics area it's been worked on since 
the inception of the program. Quite frankly, therein lies some of 
the reeisons for why we are where we are in part of the program as 
opposed to the forest prc^am. We've had an aquatics history — a 
history of scientific studies in the aquatics area for some time, pre- 
dating even NAPAP, that built up sort of a storehouse of knowl- 
edge, if you will, a reservoir of knowledge. We've only begun to 
look at these phenomena with regard to forests over the last couple 
years, with the exception of those isolated studies in the sixties or 
seventies that both of us mentioned earlier. 

Mr. Olin. I guess I would then tend to agree with Mr. Panetta 
that if this l^islation tends to pull this all together, we're goii^ in 
the right direction because there's obviously a relationship between 
the aquatic aspects and the vegetation that we're talking about. If, 
in fact, the current levels of pollutants in the air are causing some 
bad effects, the sooner we set about getting some reduction in 
those, the better off we're going to be. 

Granted, we don't want to shut down the country in the process 
of doing it, but if you just let it ride forever, it may do an awful lot 
of damage before you start correcting it. 

What kind of urgency do you gentlemen see in this subject, 
maybe Mr. Leonard from your standpoint? 

Mr. Leonakd. Let me ask Dr. Philpot to respond to that question. 

Mr. OuN. Mr. Philpot. 

Mr. Philpot. Urgency in what sense, sir? 

Mr. OuN. Urgency of coming to some conclusion and at least 
startii^ some degree of reduction of the pollutants that you know 
are certainly j)art of the cause. Maybe you wouldn't agree even 



with the question, but try answering it. [Laughter.] 
Mr. Philpot. I guess I'd just say that we're all i 
the health of the forests. I'm not sure that you could get much sup- 



port right now that it's an urgent problem in the sense of the 
acidic deposition question. I think there's a growii^ consensus in 
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this country that there's a fairly urgent problem related to the 
ozone and photo-oxidant question, again depending on what we 
mean by the word "urgent. 

But I have to agree with our EPA partners that one of the things 
that we worry about more than anj^liii^ else in terms of urgency 
is that we would have legislation mandating a major reduction in 
sulphur dioxide, and that the reason we would do that is because 
we re going to save forests when the research program in just a few 
years may come out and make it very clear that that's not what's 
affecting forests; what really affects forests is photo-oxidants, 
which primarily come from oxides of nitrogen, which come from an 
entirely different source, at least in a m^or sense, thfui sulphur di- 
oxide. So there's a very, very serious national policy issue related 
to how that research comes out as it relates only to forests. If you 
want to talk about aquatic systems and other thmgs that acid rain 
may affiect, you may come to a different conclusion. 

Mr. OuN. How many years do you estimate it will be before you 
have a deiinitive statement to make? 

Mr. Philpot. Within the next 2-year period, we hope to get some 
definitive answers on the sulphur and nitrogen questions as they 
relate to U.S. forests. We're optimistic that we can do that by 1990. 

Mr. Olin. By 1990, you'll be able to say, "Yes, it looks as those 
these are the uiings that need to be improved." 

Mr. Philpot. Yes, that's our objective. 

Mr. Olin. Or these aren't the things. 

Mr. Philpot. Or they aren't the things; r^ht. 

Mr. Olin. That would be real pn^ess. Tlumk you. 

Mr. VoLKMER. The gentleman from Indiana. 

Mr. JoNTZ. Thank you, Mr. Chfiirman. 

Mr, Leonard, on p£^ 5 of your testimony you outline some re- 
search prc^rams that are now ongoing. Can you elaborate a little 
bit about the eastern hardwoods research program? 

Mr. LEONARn. Let me ask Dr. Philpot, who heads that prt^am, 
to respond. 

Mr. Philpot. The eastern hardwoods program is one of the coop- 
eratives under the forest response program. It is supported and 
managed by a combination of EPA and Forest Service personnel 
and resources. The program weis initiated this fiscal year. It's pri- 
marily looldi^ at a definition of the problem. One of the real issues 
v/e have in the hardwoods is that we have very, very scanty evi- 
dence that there's even a problem to address. This program is 
taking the approach of surveys Euid correlated studies. 

For example, they've designed an experimental study to look at a 
sampling of sugar maple stands across the eastern United States 
and in Canada — it's a Cemadian-United States effort — to see if we 
um measure enough things on enough sites against a pollution gra- 
dient to at least say or not say that there's a potential relationship 
between sugar maple declines and deposition gradients. The study 
should at least give us enough evidence to determine whether there 
is a problem and how to proceed. 

The prt^am is Edso doing chamber studies. Seedlings ti-om nine 
hardwood species said white pine, which we're using as an indicator 
species, are being raised and put through growth chambers and 
treatment chambers in a couple locations in a 2-year test. The <^ 
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jective to find out if treatments with acidic deposition and ozone, or 
in combination, will aiTect seedlings of those species. That, again, is 
more of an eissessment approach than it is a research approach. 

Within another year, or about 18 months, we should be able to 
give EPA and Forest Service managers, a good, definitive analysis 
on whether we ought to continue research on esistem hardwoods or 
whether we ought to terminate it and say there's no problem. 

Mr. JoNTZ. And this is one of four cooperative research pro- 
grams? 

Mr. Philpot. That's right. 

Mr. JoNTz. Can you describe for me briefly what the administra- 
tion has requested in its budget, Mr. Leonard, for this particular 
program? Is that a definable quantity? 

Mr. Leonard. There is a total of $20 million in the EPA and 
Forest Service budgets for this type of research. 

Mr. JoNTz. That's the request for the coming year? 

Mr. Leonard. For iiscal year 1988. 

Mr. JoNTZ. How does that compare to the existing level of fund- 
ing? 

Mr. Philpot. We could only answer the Forest Service request 
part of that question. There is a small reduction in the present 
budget related to slowing down and holding up a little bit on the 
National Vegetation Survey. We would be glad to provide the exact 
numbers for the subcommittee, if you would like us to do that. We 
can get that and send it back up to you. 

Mr. RiOHDAN. We'd be happy to do the same, sir. 

[Material supplied follows:] 

FOREST RESPONSE PROGRAM 

[In millnn; ot lUlari] 



[In mKlK 
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1. S&E costs are currently estimated at JO.T million for FY87, and the President's 
budget for FY8g shows 30.7 million. S&E is not included in the matrix above. 

2. The latest FY88 estimates show an increase of S0.4 million for B&D, and no 
substantive change in S&E. But since the FS reported the President's budget, we 
probably should too. 
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Mr. RiORDAN. My recollection is just about no more than 2 or 3 
years ago I don't think the total prc^am was more thfin about $2 
or $3 million. It's grown substantially in 2 or 3 years; isn't that 
right. Dr. Phiipot? 

Mr. Philpot. Yes, it's grown, a large growth in the program in 
the past 2 years. 

Our basic philosophy or our direction within the Department of 
Agriculture was to protect the forest response program in the 
President's budget, and that's what we've done with that one ex- 
ception I talked about for the National Vegetation Survey. We're 
just trying to make the point that we are not ready to do that 
survey emd we can get by for another year or two with reduced 
funding. We'll come back to Congress if we need additional funds 
at that time. But the research program has been protected. 

Mr. JoNTZ. Are there funds that ju-e currently appropriated that 
go to the States for research purposes? 

Mr. Philpot. I'm not aware of any projects being done by States, 
but I will say this: the research money that we're talking about, 
the EPA and Forest Service funds we're talking about, are awarded 
on a competitive basis to fmybody that wants to compete for them. 
In other words, this is not an in-house program for USDA scientists 
or EPA scientists. 

If a State came to us with a good proposal for a piece of the work 
that we want done, it would go to the State. But I'm not aware of 
any State right now doing research. We have cooperative relation- 
ships with several States. One, for example, is the California Air 
Resources Board which has a large program in California with both 
Forest Service projects in California and the Western Conifers Co- 
operative, which is manned by EPA out of Corvalis. We've got a 
lot of ties with the State of California, as one example. 

Mr. JoNTZ. Thank you very much. 

Thank you, Mr. Chairman. 

Mr. VoLKMER. Thank you. 

I want to thank the panel. 

Before we go to the next panel, I would like to say that in my 
opinion — and I'm only one member of the full committee — I do be- 
lieve that this legislation as it moved last year will move through 
the House at least, at least through this committee, and perhaps 
through this subcommittee, within not too long a period of time. 

I would appreciate it if you would review it and, if you have any 
fireas which you feel could be corrected or changed, that need to be 
in order to fulfill the program as we would envision its operating, 
we wish to work with you, not against you. We would appreciate it 
if you would do that if you do find any parts that are objectionable 
or parts that you feel are not included which should be included. 

As I review it, I see no reeison why, if this would become law, 
where it would impinge adversely on you, nor do I find in here — 
maybe you can correct me or somebody over in your office can cor- 
rect me — where you would be foreclosed from working with EPA or 
any other Federal agency on this. It would just mean that you're 
the one that's going to be responsible for this program. 

I would appreciate that, if you would. 

Mr. Leonard. Thank you, Mr. Chairman. We'll certainly try to 
respond to that. 
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Mr. VOLKMER. I would appreciate that. 

With that, that will conclude this panel. Our next panel will be 
Dr. Robert I. Bruck, Department of Plant Pathology, North Caroli- 
na State University, Raleigh, North Carolina, and Dr. Benjamin 
Stout, program manager, national air quality and forest health, 
National Council of the Paper Industry for Air and Stream Im- 
provement, Inc., New York, New York. 

Gentlemen, your statements will be made a part of the record. 
You may either review those statements in full or summarize, how- 
ever you so desire. 

We will begin with Dr. Bruck. 

STATEMENT OF ROBERT IAN BRUCK, ASSOCIATE PROFESSOR, 
PLANT PATHOLOGY AND FORESTRY, NORTH CAROLINA STATE 
UNIVERSITY 

Mr. Bruck. Mr. Chairman and members of the subcommittee, I 
appreciate the opportunity to appear before you today to testify 
before this subcommittee in support of continuation of funding for 
forest decline research. 

I have included three papers in my written testimony. Now, how- 
ever, I would just like to talk from mv executive summary. 

My name is Dr. Robert I. Bruck. I m associate professor of pltmt 
pathology and forestry at North Carolina State University in Ra- 
leigh. I bring to you today 8 years of experience in conducting re- 
search on effects of atmospheric deposition on forest ecosystems. 
My research into the potentijil cause and effects of air pollution 
damage to high-elevation spruce fir forests has received a number 
of Federal grants including my interactions as coprincipal investi- 
gator of the EPA Mountain Cloud Chemistry Program at Mt. 
Mitchell. I also come to you with the perspective of a practicing sci- 
entist dealing with this problem. 

The continuation of a long-term Federal research program to ad- 
dress the issue of forest health in the United States is essentieil, 
and I emphasize that. It must be emphasized that the contempo- 
rary issue of forest decline is an extremely complicated one. "Hie 
mortality of trees observed across large areas of Central and East- 
ern Europe over the past 6 years has been unprecedented and in 
certfiin cases alarming. 

Despite the large amount of research initiated over the past few 
years to discover the causes of forest decline, at this time there is 
no scientific consensus as to the primary or secondary triggering 
Eigents dealing with this syndrome. 

The forests of Eastern and Central Europe appear to be threat- 
ened by a mysterious combination of natural factors including cli- 
mate, pests, pathogens, in addition to a virtual vegetable soup of 
anthropogenic airborne pollutants that seem to be implicated 
either as primary or secondary stress factors at this time. 

Recent evidence included in my written testimony suggests that 
similar processes have been and continue to undermine the health 
of North American coniferous forests, in particular those of high 
altitude. Although much is not known, the stakes are high. The 
extent of destruction is of great concern. Today nearly 6 million 
hectares of forest have been disturbed in the affected forests of Hve 
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Central and Western European countries. Other dam^es have 
been noted in the Netherlands and in Eastern United States. 

The first signs of this unique disease phenomenon appeared to 
show up in the early 1970*8 in West German white fir, Abies alba. 
However, in West Germany in the late 1970*8 the decline syndrome 
spread to Norway spruce, the principal commercial species. 

By 1980, it was apparent that a new type of forest decline symp- 
tom was being observed which was unprecedented in the phyto- 
patholt^cal literature. Recent research has reveeiled that conifer- 
ous forests in both North America and Europe have been under 
continuous stress for at least the past three decades, as indicated 
by increment core declines in growth. Increment cores taken from 
thousands of southern Appalachian United States conifers over the 
past few years have shown that annual growth rates — i.e., the in- 
crement of annual growth — has slowed down at a period that 
began in approximately 1958 to 1963 and appears to be continuing 
at the present time. 

Other than the balsam wooly adelgid on fir in the southeastern 
United States, no s^iHcEmt pests or pathogens have been deter- 
mined after 8 years of intensive research. In some illustrated 
severe cases such as Mount Rogers in Virginia and Mount Mitchell 
in North Carolina the growth rates of red spruce and Fraser fir 
have been severely stunted, in some cases decreeising an average of 
82 percent, a fivefold decrease since the early 1960'8. 

Although there is no concrete scientific evidence as to the cause 
find effect etiolc^es of forest decline, there appear to be a number 
of hypotheses that in fact are being explored at this time. This in- 
cludes: 

Forest decline must be understood as a disease syndrome of mul- 
tiple factors, and my colleagues from the EPA and the Forest Serv- 
ice were using this terminology eeirlier today — a multiple etiology 
type of predifiposal and finally the destruction of a forest ecosys- 
tem. 

The primary cause of many of the most severe declines at this 
time does not appear to be pests and pathogens, eilthough these 
may and probably do act as secondary factors on predisposed eco- 
systems. 

Climatic factors such eis drought and frost must be considered as 
beii^ actors in the problems that we see, but, s^ain, in many of the 
areas that I have studied they appear to be secondary in nature 
and, in fact, are most significant on stressed ecosystems. 

Atmospheric de[>osition, then, of air pollutants or pollutant-relat- 
ed toxic, nutrient^ and growth-altering substances are among the 
primary suspects of forest decline ssmdromes, particularly at high 
altitude. 

One of the great frustrations of forest scientists involves the fact 
that different forms of air pollution are deposited at varying rates 
in different ecosystems. Little is known at this time, particularly 
on regional scales, about what types and forms of air pollutants 
exist. Some of the current hypetheses involve, as previously stated: 

Ozone damage directly damaging trees. 

Ozone damage combined with acid rain causing the leaching of 
nutrients from the folia^ of trees. 
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The foliar fertilization increase due to eiir-bome nitrogen has 
been hypothesized, and much research is going on at the present 
time. 

Growth-altering substances such as volatile oi^anic carbon com- 
pounds are considered to be a possible actor, particularly when hor- 
mone anomalies in tree growth are suspected. 

Direct nutrient leaching of the foliage by acid deposition has 
been postulated and is a very popular theory, particularly in West 
Germany. 

Nutrient leaching from the soil due to acid deposition is another 
hypothesis being studied. 

Aluminum mobility may be the result of this acidification of soil 
systems directly damaging root systems along with mobilizing 
other heavy metals. 

Any and/or all or none of the above-mentioned hypotheses may, 
in fact, be involved in the deterioration of forest ecosystems, as pre- 
viously stated. 

A disease syndrome as complex and widespread as forest decline 
requires a comprehensive find long-term response. It is the opinion 
of this witness that the burden of research prc^ams must be borne 
by the Federal Government of the United States. There is little 
doubt that sulphur and nitrogen oxide emissions throughout the 
E^astem United States are large, but they may only be part of the 
forest decline problem or perhaps not a part of the problem at all. 

Most studies, both in Europe sind North America, on the detri- 
mental effects of air pollutants on forests have been made near and 
around large emission sources such as smelters where eiir pollution 
dama^ is acute. Far less is known about the effects of acid deposi- 
tion emd other air-borne chemicals on the broadly dispersed and 
different types of forests in the United States, and particulEu-ly the 
effects of long-distance tnmsported chemicab and photochemicEilly 
oxidized chemical products. 

If, Emd only if, sufficient time and stability of funding sources are 
provided can significant progress be made over a period to be able 
to discern whether or not air pollution is the cause, primary or sec- 
ondary, of forest decline syndromes. We need to learn in far great- 
er detail about the responses of forest ecosystems to naturfu and 
anthropogenic stress before we can even dream about coming up 
with broad cause and effect answers. The scientific standards of 
rigorous proof in discerning cause and effect relationships are far 
down the road at this time. We must generate large and integrated 
data sets concerning natural processes and their effects on forest 
ecosystems. 

In addition, we must be able to make better predictions of the 
influences of air-borne sulphur, nitn^ien, and acidic substances on 
the nutrient creeling processes in our forests. These data must be 
int^rated to descriptive and quantitative models to predict the in- 
fluences of exposure to anthropc^enic pollutants. 

The current Federal research programs as they are devised prob- 
ably will not be able to provide flie answers that Congress and reg- 
ulators will need by the 1991 termination of the NAPAP prc^ams 
as they currently exist. I believe that by the termination of the 
NAPAP programs there will not be sufficient proof that one or sev- 
eral pollutants can cause decreases in productivity and damage to 
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spruce fir ecosystems, ecosystems that are in fact most vulnerable 
in North America. 

Although much controlled and experimental work will have been 
accomplished by that time, rigorous proof will not be available con- 
cerning the mechanisms of controlled exposure studies and how 
they are influencing whole forest ecosystems. Only throi^h long 
term and highly coordinated and integrated research programs can 
we hope to find the answers to these questions. 

Modern-day forest scientists are challenged with a very unique 
problem, the problem being to provide Congress, legislators, regula- 
tors, and policymakers with sound answers so that proper legisla- 
tion may be adopted to protect our most important natural renew- 
able resource; i.e., American forests. 

The problem is further compounded by the fact that we must 
now study ecosystems that at least in the case of red spruce can 
grow £md evolve over a period of 400 years. For decisionmakers to 
ask scientists to provide them with the answers to such a complex 
enigma within a period of 3 to 5 years is, in the opinion of this wit- 
ness, not responsible. 

There is no doubt that the cost of a long range and integrated 
program for research and development will be high. The solutions 
remetin before this committee today and may ultimately depend on 
a narrowing of the dichotomy between rhetoric and reality in [>er- 
suading the decisionmakers to mandate sound research and envi- 
ronmental management programs. 

The cost of research is high, but it probably represents only a 
fraction of the cost of controlling air pollution on a wide scale. The 
cost, therefore, of making fooli^ and uninformed decisions could 
be for greater and perhaps the cost of not doing so could be astro- 
nomical in terms of the ecological and economic damage to Ameri- 
can forest resources. A far greater and int^rated research pro- 
gram needs to be mandated post haste. It is my hope that this sub- 
committee begins to take action to initiate such long-term pro- 
grams today. 

I thank you, Mr. Chairman. 

[The prepared statement of Mr. Bruck appears at the conclusion 
of the hearing.] 

Mr. VoLKMER. Thank you very much. Dr. Bruck. 

Dr. Stout 

STATEMENT OF BENJAMIN B. STOUT, NATIONAL PROGRAM MAN- 
AGER. AIR QUALITY AND FOREST HEALTH, NATIONAL COUN- 
CIL OF THE PAPER INDUSTRY FOR AIR AND STREAM IM- 
PROVEMENT, INC. 

Mr. Srotrr. Mr. Chairman, members of the subcommittee, I'm 
Benjamin Stout, the national program manager for air quality and 
forest health for the National Council of the Paper Industry for Air 
and Stream Improvement. With a long name like that, you can 
imagine we vould shorten it to NCASI. This organization is the re- 
search arm of the forest products industry. 

Before addressing future research needs, it might be useful to 
review briefly the state of the existing research program on air 
quality and forest health. Since the National Acid Precipitation As- 
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sessment Program, NAPAP, was authorized in 1980 we have seen 
the Forest Service and the Environmental Protection Agency devel- 
op research programs that are coordinated with the forest industry 
through NCASI and the electric power industry through the Elec- 
tric Power Research Institute effort. The coordination, missing 
early on, has produced a positive synergism among the program 
participants. 

Today a substantial research program is in place, supported with 
public and private funds, to examine questions related to etir pollu- 
tion to forest health and productivity. During 1987, it is expected 
that the forest response program, administered jointly by the EPA 
emd the Forest Service, along with the programs of EPRI and 
NCASI, will expend over $20 million in research related to air 
quality Euid forest health. 

We have lesuned some things since we started. For example, we 
originally focused our research solely on the effects of acid rain. It 
now appears that sulphur and nitrogen compounds may not be 
having all that much effect on our forests and that ozone, and per- 
haps other oxidants, deserve more attention, but there is still much 
that must be known before any conclusions can be reached. I 
expect you've gotten tired hearing that one. To get these answers, 
we must broaden the scope of our research. 

Mr. Chairman, I hope this does not give the impression that we 
are dissatisfied with the current NAPAP structure or program. 
NAPAP was a response to an immediate need and was based on 
the best knowledge available at that time. Its program manage- 
ment structure has proven very effective in coordinating the re- 
search efforts of the EPA, the Forest Service, and the private 
sector. Although we consider the limited scope of the research re- 
strictive, we have, through proper coordination, been able to move 
toward many of our initial research objectives. 

However, there are some future concerns. Specifically, there are 
those who would ai^ue that the focus of NAPAP should be nar- 
rowed to just acidic deposition and that other programs should 
work on pollutants such as oxidants. The NAPAP authorization is 
scheduled to expire in 1990, and potentially with it much of the 
hard-won research coordination currently in place. 

Finally, the forces of agency autonomy are acting to produce es- 
sentially distinct efforts in forest effects research with regfurd to eur 
pollutants. I refer specifically to an ozone program being developed 
in EPA that is outside of the existing NAPAP effort. 

Mr. Chairman, as the committee considers H.R. 2399, we urge 
that the following be kept in mind: 

Many of the actions specified in the bill eilready are being ad- 
dressed by the Forest Service. For example, forest inventory work 
is underway to determine methods for quantifying trends in forest 
health and productivity. Also, a national research plan for the 
forest response program has been developed within the NAPAP 
structure that lays out long-term research needs and the current 
NAPAP forest response program structure effectively fosters the 
needed cooperation among Federetl, State, and private researchers. 

After NAPAP's scheduled termination in 1990, there will be a 
continuing need to foster coordination of Federal, State, and pri- 
vate research efforts. The existing focus of forest health research 
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on acid rain should be expanded to include ozone, heavy metals, 
and other air pollutants. 

Finally, there is need to have stable, lot^-term funding for our 
research efforts. Research, particularly related to forest heedth find 
air quality, requires a loi^-term commitment. It is not something 
that can be turned on and off like a light switch and remain effec- 
tive. 

Mr. Chairman, let me emphasize that my purpose today is to 
speak to the long-term research needs and to ui^e that money ap- 
propriated for research is used in the most prudent way possible. 
Recent experience has shown that Federal Eigencies with very dif- 
ferent missions can cooperate to conduct an integrated forest ef- 
fects research program. From the standpoint of an industry that is 
dependent on productive forests and one that contributes to the re- 
search effort, we hope that this will continue. 

I appreciate the opportunity to offer these comments and will be 
happy to answer any questions. Thank you. 

pftje prepared statement of Mr. Stout appears at the conclusion 
of the hearing.] 

Mr. VoLKMER. Thank you very much. 

It appears — and correct me if I'm wrong — Dr. Bruck, there is no 
question from your testimony, in my mind at \east, that you feel 
that we need to go beyond 1990 with research and that that re- 
search needs to be expanded beyond where we're now covering in 
NAPAP; is that correct? 

Mr. Bbuck. That is correct. My feeling is that we're in a situa- 
tion right now where the programs are in place, and I'd like to 
concur with Dr. Stout that the programs are quite effective tmd we 
have a good start on being able to get to the answers that we need. 
However, again concurring with Dr. Stout, the idea of turning 
things on and off like a faucet, particularly when it pertains to 
forest ecosystems, is a very dangerous thing. What we don't under- 
stand about forests could fit a few books. The long-term nature of 
these progriuns to get responsible Euiswers I think is essential. 

Mr. VoLKMKR. Well, that gets me to Dr. Stout. When I review in 
your statement your future concerns and then I look to see what's 
in the bill, I think aren't those future concerns basically covered 
with what's in the bill? 

Mr. Stout. That would be my reading. 

Mr. VoLKMER. And as far as diluting the research funds, I don't 
think any of us plan to do that. We just want to try — what we're 
trying to do with this legislation is trying to focus the research 
broader, as Dr. Bruck has said, from a broader aspect than where 
we have it now, and then to try to set up just a few guidelines and 
then say, "Now go to it, sind you've got 10 years to do it in." It's 
not 2 or 2V^ years. We don't expect that much to be done in that 
period of time. I don't think anybody can, do you, either one of 
you? Do you think we can have this all wiped up by the end? When 
NAPAP goes out in 1990 we've got it all wound up and we know all 
the answers? 

Mr. Bruck. I don't believe we'll have anywhere near all the an- 
swers at that time. 

Mr. VoLKMER. Do you agree with that. Dr. Stout? 

Mr. Stout. Yes. 
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Mr. VoLKMER. I have no further questions. Does Einybody else? 

The gentlemein from California. 

Mr. Panetta. Thank you, Mr. ChairmEui. 

Dr. Bruck, in your testimony, you gave a summary of causes 
which include four areas: (1) this is a disease syndrome; (2) the pri- 
mary causes are not due to insect or known forest pathogens, al- 
though I guess they play a secondan' role; (3) climatic factors such 
as drought emd frost and, I guess tiie Eissumption is it's probably 
secondary; and (4) the atmospheric deposition of air pollutant or 
pollutant-related toxic nutrients. 

It seems pretty clear that the direction of most research indi- 
cates that one of the primary causes seems to lie in atmospheric 
problems related to pollutants. Is that a fair assumption? 

Mr. Bruck. I believe that the answer to that question is via a 
process of deduction. As a forest scientist and particularly as a pa- 
thol(^ist, it is my charge to search for anything Euid ever}rthing 
that I can attribute a problem in a forest to. We look at the biotic 
factors which we review. We look at trends in terms of climate: has 
climate changed? Has it been very cold, warm, wet, dry, these 
kinds of questions? 

When we come up with very little cause and effect evidence from 
those types of investigations, we naturally look for other things. 
When we began our initial studies and found that there seemed to 
be a high degree of correlation, particularly in the high altitude 
forests, to the deposition of all these, as I said, vegetable soup of 
compounds and elements out there, we began saying, "Is it possible 
that these things could have a cause and effect relationship?" 

As research goes on — tmd we are now only in the second year of 
the Mount Cloud chemistry program — some of the thii^ that we 
have found, which are included again in my written testimony, we 
were HabbergaBted with. We really did not believe that clouds 
could be aa acid as they were. We did not understand that ozone 
concentrations could be as high as they were at the tops of these 
mountains and these forests. Now we have to go through the proc- 
ess of doing responsible science and seeing whether the correlation 
of the existence of these pollutants and the concomitance of decline 
are in ffict either coincidental or in fact causative in its nature. 
That takes time. 

The problem, as was stated by the gentleman from the EPA ear- 
lier, is that there are virtually hundreds, if not thousands, of cata- 
logued air pollutants in our air. Which one or combination of these 
things are you going to regulate? If you regulate sulphur and in 
fact sulphur is not the problem, and forests are the excuse for 
doing that regulation, 5 years from now you may be wanting in 
terms of coming up with an excuse eis to why we spent billions of 
dollars to save the forest; yet the forests are still dying. 

Mr. Panetta. I fully appreciate that and obviously don't want to 
take that step without adequate research, but it appears from your 
testimony, and I respect your scientific background, that it seems 
the other areas you're looking at have pretty much been deduced 
as secondary factors, hut whatever is causing the atmospheric depo- 
sition may be the major problem here. Is that a fair statement? 

Mr. Bruck. I think the answer to your question agfiin — and 1 
don't want to be evasive, but I think the fact is that each separate 
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ecoeystem that you could bring up probably has a different set of 
factors that you would have to attribute and sort of weave in and 
out of what is primary and secondary. 

Last year in the Southeastern United States we had literally a 
100-year drought. If you don't think that that's going to affect 
southern pine forests and everything, that's just not the way it 
works. It's going to have an efiect. 

Now the question that remains here is: is the forest predisposed 
or stressed from atmospheric deposition, so that it is going to show 
a greater response due to a natural phenomenon such as drought 
or frost than it would otherwise show? Those are very delicate 
questions and have to be very carefully answered. 

I think the high-altitude forest, which is where I have my experi- 
ence, is a very unique situation. Both in California and the West in 
terms of the San Bemardinos anA what aggregates in terms of in- 
version layers at the tops of these mountains, and in the case of 
clouds that are in fact, in the words that have come from Albany 
State University, are vacuum cleaners. They're sucking up every- 
thing in the environment; they are depositing them uniquely in 
high-altitude ecosystems smd, hence, we can meeisure empirically 
the presence of these toxicants. 

In certain ciises there is a definite situation where the risks are 
higher; in others it is a much more complicated situation. 

Mr. Panetta. I take it the area you have looked at, then, in the 
higher-altitude areas, there is no question that there's a relation- 
ship? 

Mr. Bruck. I can't say that to your question, sir, but I ctin say 
that I firmly believe after 4 years of personti! research in spruce fir 
ecosystems that there is a connection between atmospheric deposi- 
tion and the declines that we're seeing; yes. 

Mr. Panetta. Dr. Stout, in your testimony, I think at one point 
you concur with one of my concerns, which is the problem of differ- 
ent agencies that are studying the various factors working to pro- 
tect their jurisdictions. You refer to the ozone program that's being 
developed in EPA that's outside of the NAPAP eflbrt. You see a 
problem, I take it, in terms of the relationship between these agen- 
cies in doing the studies? 

Mr. Stout. It may be a problem. It seems to me that a better 
way to say it is that since we have gone through the miseries of 
getting the NAPAP organization operating and the cooperation de- 
veloped, that we ought to maintain that because it is effective and 
we have two groups of people talking together. I see a tendency to 
dichotomize, and I think that's not in the best interest of wise use 
of research resources. 

Mr. Panetta. Thank you. 

Thank you, Mr. Chairman. 

Mr. VoLKMER. The Chair recognizes the gentleman from Ala- 
bama. 

Mr. Harris. Dr. Bruck, did I understand, then, that you support 
the general initiatives and drives behind H.R. 2399? 

Mr. Bruck. Yes, I do. 

Mr. Harris. What about you. Dr. Stout? 

Mr. Stout. Sir, I work for a research organization that if we do 
one thing, we steadfastly refuse to answer questions like that. We 
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have in the forest products industry a whole group of policy people 
who will be glad to ^ve you the forest products industry's poeition 
on the bill. 

Mr. VoLKMBR. Will the gentleman yield? 

Mr. Harris. That sounds like a political answer, doesn't it? 
[Laughter.] 

Mr. VoLKHER. Will the gentleman yield? 

I believe, in all fairness to Dr. Stout, he has said that the l^isla- 
tion would take care of some of the problems he has elicited in his 
testimony. I think that is about as far as they can go. I don't think 
they normally endorse the l^islation. 

Mr. Stout. We do not; that s right. 

Mr. VoLKMKR. Or oppose, either way. 

Mr. Stout. That's right. 

Mr. Harris. They may just endorse or oppose people that do. 
[Laughter.] 

Thank you. I appreciate the testimony. It's been very beneficial. 

Thank you, Mr. Chairman. 

Mr. Volrmer. The gentleman from Indiana. 

Mr. JoNTZ. Thank you, Mr, Chairman. 

Dr. Bruck, would you say that there is a substantial difference 
between research which establishes proof of cause and effect and 
research which establishes a relationship? 

Mr. Bruck. Well, there certainly is. This, of course, is one of the 
great philosophical debates that exists within this issue right now 
among scientists. If you take a look at the EPA aa a r^ulatoiy 
agency, they do not need proof in the true scientific sense to r^u- 
late something. There are many instances of that. The contempo- 
rary issue, of course, with health and smoking and everything — no 
one has ever proved that smoking is bad for you, but epidemiologi- 
cally you can make that type of a relationship or correlation. 

I'm an epidemiologist. It is my particular field of endeavor. 
Hence, I am very biased toward statistics. When I actually do a 
piece of research that may last a period of years, and I have a cor- 
relation that is extremely high and it makes biological sense to me, 
that means a great deal to me personally. 

There are other people in forest sciences, let's call it, who are 
perhaps physiologists, biochemists, people of this nature, who 
either it is or it '^n't", if you will. "There's no statistical basis for 
making a decision. It is very empirical, point blank tj^w of re- 
search. 

This is a question that really I have a hard time dealing with 
because I provide the best types of data and do the best research 
that I can, and in msiny cases have demonstrated and published 
the relationships that exist between pollution and the phenomena 
that do exist in the systems that I am studying. 

I am very careful and very pointed about saying that I do not 
have cause and effect proof This is a branch of science that I per- 
sonally do not delve into. However, many people are working on 
that. 

It is difficult, particularly in very complex situations, environ- 
mental situations dealing with multiple etiologies, to ever develop 
-cause and effect. There have been those who have su^ested that 
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no one will ever prove — and I underline "prove" — that air pollu- 
tion cause forest dameige in a chronic sense. 

Mr. JoNTZ. That, to a large extent, is because you don't have the 
laboratory setting in which you can control certain variables'^ 
measure another. 

Mr. Bbuck. My answer to that is, if you don't like the weather 
on Mount Mitchell, wait 5 minutes. That's the answer to that. I 
mean, everything is constantly changing; that's correct. 

Mr. JoNTZ. So whereas we might be on the most firm possible 
grounds by seeking to establish a cause and effect relationship, on 
the other hand from a pragmatic standpoint we may have to settle 
for less than that. I guess I want to pursue this just one step fur- 
ther. 

Do you think, if you can put yourselves in the shoes of the public 
policy process or decisionmaker for just a minute — really what 
we're looking at is assessing when the probably cost of doing noth- 
ing outweighs the probable cost of doing alternative A or alterna- 
tive B or alternative C. Is that a fair assessment of really the ques- 
tion that we are addressing in this research in terms of some prag- 
matic response? 

Mr. Bruck. Well, there are two answers to that. As a scientist, 
theoretically I am disinterested in whether or not I'm answering 
questions that are going to lead toward regulation. My job is to dis- 
cern facts. 

Being a little bit more pragmatic perhaps than a scientist, the 
answer is that the regulatory agencies and certainly your body 
have to take into consideration these types of questions, £is to how 
much is enough, whether or not the quality of our environment is 
worth preserving, because in many cases — and I would like to just 
point out from my testimony — if, in feict— and I emphasize "if' — 
air pollution was affecting these high-altitude ecosystems, causing 
growth declines, 30 years before visible damage occurred, that's 

ertially answering your question that in fact you will not actually 
able to meeisure and see perhaps damage in a true sense until 
Etfter the damage has, in fact, occurred or after the predisposition 
period has gone away and you are into a period of decline. 

It is a problem, and I don't have an answer to that in terms of 
how to do it. I think that data drives models. Models are the vehi- 
cle by which you are going to get your answers. By integrating all 
these data sets together, utilizing the state of the knowledge, emd 
tilting in gaps — I was at a meeting yesterday where we were dis- 
cussing this exact problem — filling in the gaps in data sets, then 
literally you take your best shot in terms of deciding whether or 
not there is a problem, how long you can wait to ameliorate that 
problem, and whether or not the economics versus the environmen- 
tal impacts are worth pursuing. 

Mr. JoNTz. Thank you. I believe that completes my questions. 

Mr. VoLKMER. 1 recognize the gentleman from Michigan. 

Mr. ScHUETTE. Thank you, Mr. Chiiirman. 

Dr. Stout, I appreciated your testimony. You're £dso quite nimble 
on your feet. If you ever leave the practice of science, you could 
probably enter politics. You were quite agile, sir, in the fuiswer to 
the gentlemfm's question. 
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Dr. Bruck, on page 6 you state the coet of study will be quite 
high. Do you have any estimate in your opinion as to how you 
would describe that other than "quite nigh"? 

Mr. Bbuck. I'm not a budget maker, administrator, et cetera. I'm 
just a lowly scientist. But the answer to your question is when 1 
take a look at the expenses of my own pn^ram and what it costs to 
maintain field crews, to be able to buy the kinds of instruments 
fmd do the sophisticated types of statistical work that we have to 
do, this is inherently expensive research. I think that people from 
the EPA would probably concur that environmental research, due 
to the complex nature of it, is always very time consuming, very 
labor intensive, and, hence, it is expensive. 

My statement is more as a perspective of a forest scientist. I 
think I would probably be correct in saying that the amount of dol- 
lars already that have been appropriated to deal with this problem 
in the United States is probably unprecedented in the history of 
forestry research. Never have we mobilized so much mon^ and so 
many scientists to try to answer a problem. 

My word of costly is a relative statement, relative to previous 
and prior experiences that I have had in dealing with forest prob- 
lems. 

In terms of the relevance to nationfil budgets, we're not talking 
about a great amount of money, but of course every nickel counto 
in terms of whether or not it's being appropriated properly. 

Mr. ScHUETTE. Let me ask you one other question. You stated 
you support the intent and purposes of H.R. 2399, nor would I ask 
you to read another group or individual's mind, but could you 
share what your beliefs are of the perspective of the Forest Service 
and others who oppose this bill? Do you have an opinion on why 
some groups, as the Forest Service has testified, are opposed to this 
measure that 1 and other members of this subcommittee and the 
full committee have sponsored? 

Mr. Bruck. Well, at the end of the testimony by the representa- 
tives of the Forest Service Eind the EPA both, I think that they 
probably stated that they do not oppose the bill for the sake of the 
bill. I think that their contention is that programs are eilready in 
place — and, indeed, they are; I am a part of the forest response pro- 
gram. 

Mr. ScHUETTE. Do you think it's just the overlap, then, or the 
fear of duphcation? 

Mr. Bruck. Again, I have hard time knowing exactly what the 
motivation is. 1 don't know if it's the fear of duplication. Perfaa]^ 
there are other ideas of how to continue this program in their 
minds. Perhaps they are working on other vehicles by means of 
doing that. 

I Uiink my only contention and the reason why I am supporting 
this bill is Uiat I believe that the earlier we get started in laying 
out the groundwork for a comprehensive, long-term program. 
knowing how long things take — this is a fact — the better off we are. 
I found nothing objectionable in the bill in terms of the way it was 
outlined and the jurisdiction that is already, as stated by the EPA 
and Forest Service, that's been delegated to theae agencies. 

Mr. ScHUETTE. As a scientist, how do you deaf with potential 
questions of overlap or duplication? How do you reconcile tKat? 
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Mr. Bruck. Well, overlap and duplication are a function of man- 
agement, sir. If you have strong managers who are able to take the 
fimds that are available and able to wield the powers that be into 
integrating a good program, and whether this comes from the 
NAPAP office, whether it comes from EPA or Forest Service, I 
don't know; again, I'm not that attuned to the politics of what's 
going on here. But a good leader can take a progrzun and meld it 
into a cohesive, comprehensive progrfmi and a long-term program 
to enable people to have the security of staying out in the field, 
being in a laboratory, doing science, rather than worrying on a 
monthly basis as to whether or not there's going to be funding 
three months from now to be able to conduct their research. 

Mr. ScHUETTE. I thank you for your articulate testimony. 

Mr. Chairman, that completes my questions. 

Mr. VoLKMBR. Does the gentleman from Louisiana have euiy 
questions? 

[No response.] 

Mr. VoLKBiEK. I want to thank both of you. This panel has been 
very helpful in the information provided us today. I appreciate 
your testmiony. With that, we'll conclude this panel. 

We'll have our third panel next: Mr. Don Hinrichsen, editor-in- 
chief of World Resources Report, World Resources Institute, Wash- 
ii^ton, DC, emd Mr. Neil Sampson, executive vice president of 
American Forestry Association, Wfishington, DC. 

Gentlemen, your statements will be made a part of the record 
and you may either review it in full or summarize it. We'll start 
with Mr. Hinrichsen. 

STATEMENT OF DON HINRICHSEN, EDITOR-IN-CHIEF, WORLD RE- 
SOURCES REPORT, WORLD RESOURCES INSTITUTE, WASHING- 
TON, DC. AND INTERNATIONAL INSTITUTE FOR ENVIRONMENT 
AND DEVELOPMENT, LONDON, ENGLAND 

Mr. Hinrichsen. Thank you, Mr. Chairman, members of the sub- 
committee. I WEmt to thank the subcommittee again for inviting me 
to testify today on the subject of air pollution and forest define. 

Since my last appearemce before this same subcommittee in May 
of 1986, the forest declines observed across targe areas of Europe 
and North America have accelerated, both in terms of the areal 
extent of damage and the severity of that damage. It is now esti- 
mated that at least 8 million hectares of forests have been stricken 
bj' Widdflterben, the German term for forest death, in at least 15 
Ehiropean countries. The World Commission on Environment and 
Development recently put the damage at about 15 percent of the 
total forested area of Western Europe. 

West Germany is still the hardest hit with some 54 percent of its 
forests, amountmg to about 3.8 million hectares, affected by Wald- 
sterben. 

The forest decline syndrome is also increasing in extent and se- 
verity in Switzerland, Austria, Czechoslovakia, Poland, East Ger- 
many, France, Italy, Yugoslavia, and Sweden. 

During 1985-86, particularly, the Swiss forests were badly affect- 
ed. Overall, at least 36 percent of the country's forests are current- 
ly damaged by forest decline, with the most severely-etffected re- 
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gions in the Alpe, where trees are vital barriers against ava- 
lanches. Switzerland's Federetl Office of Forestry reported that ihe 
disease syndrome has attacked or killed some 43 percent of the 
trees in the central Alpine r^ion situated between the French and 
Italizm borders to the south and west and the Austrian border to 
the east. 

The forest declines observed in Poland, the German Democratic 
Republic, and Czechoslovakia are thought to be far more severe 
than officieil figures indicate. Unofficial estimates place the amount 
of damage at up to 1.5 million hectares for Poland, 2.5 million hec- 
tares for the German Democratic Republic, and more than 1 mil- 
lion hectares for CzechoslovtJtia. 

North America's higher elevation eastern coniferous forests have 
also experienced a rapid and severe deterioration since 1983-84. 
The most severely anected areas are in the Appalachian Moun- 
tains from Georgia to New England, but peirticularly the southern 
AppalachiEins seem to be severely affected. 

A six-State study of the southern Appaleichian region recently re- 
vealed that eastern white pine is sunering Irom pollution-related 
declines in 23 percent of the stands surveyed. The area with the 
highest incidence of decline was identified in Kentucky, where 77 
percent of all the white pine surveyed there showed signs of air 
pollution damage. Even more alarming is the finding that tiie trees 
with air pollution damage were growing on average 49 percent less 
volume than healthy trees. The main pollutant ^own to damage 
white pine is ozone, aloi^ with other photochemicfd oxidants. 

An extensive reseetrch program is also underway on Mount 
Mitchell, North Carolina, to study the widespread decline of both 
Eraser fir and red spruce noted over the past 3 years. Dr. Bruck, 
who just testified, is in charge of that research program. 

Although there is little or no consensus yet as to the primary 
triggers in this process, as has been pointed out by previous speak- 
ers today, there is still a growing body of research that has given 
rise to six distinct schools of thought on the role air pollution may 
play in forest declines. I'll just outline these briefly. 

'The first is the general stress hypothesis, in which a multitude of 
pollutants react synergistically or in an additive manner to induce 
the damage ^ymptoms. 

The second is soil acidification or aluminum toxicity, which pos- 
tulates that the wet and dry deposition of acidified peurticles is the 
main cause. 

The third is ozone and other photochemical oxidants, which are 
known to damage trees and other vegetation. 

The fourth is magnesium deficiency, which holds that pollutants 
leach essential elements for growth out of the soil, therefore leav- 
ii^the trees starved for nutrients. 

The fifth is excess nitrogen or excess nutrient deposition, which 
postulates that overfertilization from air-borne fallout of nitrogen 
compounds — for example, from fertilizers — is inducing the trees to 
grow too fast, causing a breakdown in their metaboUc processes. 

Finally, the sixth one is the deposition of growth-altering otsanic 
chemicfus such as aniline and euiylene which can produce the bi- 
zarre dieback symptoms seen throughout Europe and in some <^ 
the higher elevation sites in Eastern North America. 
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Now out of these six schools of thought have emerged 10 specifi 
damage mechanisms whereby air-borne chemicals may contribut 
to forest decline. I'm not going to list all these because Dr. Bruc] 
discussed these in his testimony, and last year I went into these ii 
great detail in my testimony then. I would just like to point ou 
that in my opinion it's likely a mix; this chemical cocktail that's ii 
the atmosphere is probably one of the main reasons or main con 
nection between air pollution and forest decline. I think it is a mi: 
of all of these different chemical compounds that play importan 
roles, but they vary from region to region, which is why it is so dif 
ficult to pin them down. 

Now with so memy suspects to choose from, it's hard for policy 
makers to formulate eifective policies, especially since much mon 
fundamental research and laboratory work needs to be done befon 
scientific investigators are able to come up with some answers in 
stead of more questions. 

What these means, however, is that no single pollutant contro 
strategy is likely to be effective in dealing with forest decline. Ii 
will take nothing less than a total integrated mix of strategies anc 
technol(^eB tailored for each region to improve the quality of ait 
in Europe and North America. 

In this respect, I would like to conclude by saying that I think 
such policies must be tied to an overall energy strategy that alsc 
reduces the consumption of fossil fuels, thereby tackling anothei 
emerging problem, global climate change. The key, in my opinion, 
to this is in dealing effectively with ener^ policy. 

Thank you very much. 

[The prepared statement of Mr. Hinrichsen appears at the con- 
clusion of the hearing.] 

Mr. VoLKMER. Themk you, Mr. Hinrichsen. 

Mr. Sampson. 

STATEMENT OF R. NEIL SAMPSON. EXECUTIVE VICE PRESIDENT, 
AMERICAN FORESTRY ASSOCIATION 

Mr. Sampson. Thank you, Mr. Chairman. 

I'm Neil Stunpson with the American Forestry Association. I 
would like to call your attention to a reprint from our mtigazine 
that is attached to the testimony in front of you today as an exam- 
ple of the attempts we have been mstking in the past year, year 
and a half, to try to help the public understand what's going on in 
America's foreste and try to help give us better information to try 
to translate to the American people. Therefore, in the testimony 
we've brought before you today we strongly support the bill that 
you have in front of you, as we did, I believe, about a year ^o. 

Let me just cover a couple or three general points in the interest 
of time and then we'd be happy to answer questions. It seems to 
me that as you look at this whole issue there are a couple of princi- 
ples that perhaps often get blurred. The first is that forests serve 
more than trees. It makes me very nervous to have scientists essen- 
tially say we can't tell for sure the cause £md effect relationship 
between air pollution and tree growth, but there certainly is some- 
thing happening to the aquatic system. Well, to the forest, the 
aquatic system is a pretty important part. If there is an Impact on 
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the aquatic system, it's pretty certain that there's some kind of an 
impact on the forest ecosystem as a whole. 

I only bring that up to point out that in these very large, com- 
plex ecosystems we don't know for certain what the miner's cananr 
really is, let alone what's happening to it or what that means. We 
need to think about this whole issue in a more holistic way, I 
think, than we often hear at times. 

The second general principle that seems to me we need to keep 
in mind is that forests are extensive. A 1- or 2-percent impact on 
growth may not be detectable, but it could result in enormous 
volume impacts if it takes place over a number of years and, there- 
fore, we need to be constantly wary of small, but extensive impact. 

Finally, it seems to us to be almost axiomatic that the Nation is 
going to probably have to move on air pollution control legislation 
without the answers it needs on this question. It will almost cer- 
tainly move without full information and it may move without 
some very important information. 

The question does become, as one of your panelists said earlier, a 
bfilance between the cost of doing nothing and the cost of doing 
something. We think that the time is rapidly approaching where 
the weight of the evidence suggests that it s clearly time to begin to 
think about moving ahead. In the mefintime, the extension of and 
broadening of the NAPAP effort as envisioned in H.R. 2399 is an 
essential move, we feel. 

Let me make one point about H.R. 2399. Near the end in section 
3(b), I believe it 1b, there are some reports called for that seem to 
suggest that the Forest Service might provide you with recommen- 
dations about moves to take in light of the findings of the research 
impact of eiir quEility on forests. Let's let the record be clear about 
the fact that the Forest Service's recommendation should stick to 
forest management and forest research and forest reactions which 
could help mitigate and not get their scientific and technical credi- 
bility stretched off too far into emissions reductions, transmission, 
pollutants, and a lot of the other thii^s that ^o on in this issue. 

There are some tremendously important decisions that need to 
be made. They are social judgments as much as technicaljudg- 
ments, and I would only caution you to make sure that the For^ 
Service doesn't seem to be asked or get to be asked to go too fzir 
beyond their technical credibility. 

With that, Mr. Chairman, we appreciate the chance to testify. 
We'd be happy to react to any questions. 

[The prepared statement of Mr. Sampson appears at the conclu- 
sion of the hearing.] 

Mr. VoLKMER. What you're saying, if I may paraphrase it in my 
own mind, is that the Forest Service shouldn't be determining the 
policy or making recommendations in regard to the poHcy of what 
to do; is that what you're saying? 

Mr. Sampson. Yes. And tf it gets down to the fact of do we or 
don't we do emissions reduction with a certain quality and by how 
many million tons, I think they clearly should be kept out of it. 
The record should show that wasn't whiat they were asked to com- 
ment upon at the outset. 

Mr. VoLKMER. But they could provide the data as to what is on* 
going in our atmosphere and what's being — 
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Mr. Sampson. Absolutely, and the impact — 

Mr. VoLKMER. The data that comes with that, et cetera, for some 
of us in the policy decision, whether in administration or here, to 
try to make the decision what to do about it? 

Mr. Sampson. Absolutely. And in some instances, some of the 
mitigation m^, in fact, with tree genetics, tree management, emd 
other thills. There are ways to handle thii^ that they should be 
taking a look at at the same time. 

Mr. VoLKMBR. Other than that, you have no objections to the leg- 
islation? 

Mr. Sampson. We have no objections to the legislation. 

Mr. VoLKMER. Mr. Hinrichsen, do you have any feelings as to 
whether or not we should go ongoing with this? Basically, the legis- 
lation calls for the 10-year program. I believe it broEidenB it from 
where we are in NAPAP. There's no question in my mind that it 
does broaden it beyond just the question of acid and ozone and — 

Mr. Hinrichsen. Yes, I think we're definitely going in the right 
direction. I would also like to emphasize something that Bob Bnick 
pointed out earlier in that I think you have to in the end evolve a 
long-term prc^eun as well because the research is so complicated. 

Mr. Volkmer. All right. 

Mr. Hinrichsen. You're certainly going in the right direction. 

Mr. VoLKBiiER. Thank you very much. I appreciate those com- 
ments. 

Does the gentlemfin from Alabama have any questions? 

Mr. Harris. No comments, no questions, Mr. Chairman. 

Mr. Volkmer. The gentleman from MichigEui. 

Mr. ScHUETTE. Thank you, Mr. Chairman. 

Mr. Sampson, you stated that there is no doubt — I'm paraphras- 
ing — that we will have to move forward without all the answers in 
the absence of hard scientific relationships as to what the true 
causal problems might be with respect to forest declines, death in 
the forests. I think I know the answer, but is the answer — why 
don't you say it? 

Mr. Sampson. I don't know that I heard you formulate the ques- 
tion yet. 

Mr. SCHUETTE. Let me ask it better and more appropriately, 
then. You're saying that we need to move forward with implement- 
ii^ measures and controls to try to control and prevent the decline 
in forestry and the ecosystem without having all the hard scientific 
evidence as to what might be the specific cause of the decline, the 
decay, the death, so to speak. Is your feeling that we need to do 
this because the balance tips the scale toward acting even though 
we may not be acting in the correct way to cure the cause? 

Mr. Sampson. It seems to me that the sum of the factors, the po- 
litical find the economic factors, seem to be moving us in that direc- 
tion; that there's enough evidence on impacts on aquatic systems; 
that there's enough evidence of at leeist a question and concerns on 
some of these pollutants. I am in firm agreement with the prior 
witnesses that we shouldn't swat at one mosquito and pretend 
we've solved the whole problem, but it seems to me almost certain 
that the political pressures are going to move Congress to act on 
the air quality bill before you have all the answers you need. If it 
didn't, I would say that would be the first time in history that the 
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Coi^ress hasn't been moved on environmental legislation without 
fiU of the technical information it needs. 

Mr. ScHUETTE. Politics aside, on a scientific and policy basis, do 
you think that's correct? 

Mr. Sampson. Yes, it probably is. You know, the problem with 
this is that you see a little begmning of a hint of a problem and 
you go back and look and it's been 20 years manifesting itself, and 
the sine curve of where it's liable to take us is prob^ly already 
established for the next 15 or 20 years. That suggests that in these 
kinds of issues you simply can't wait until you know everything 
and until the scenario has played out to begin to change that 
course and try to mitigate those damages. 

It seems to me that's the nature of these issues. That's what 
makes them such very difficult public policy issues, both for policy- 
makers and scientists. 

Mr. SCHUBTTE. Thank you very much, Mr. Chairman. 

Mr. VoLKMER. The gentleman from Louisiana. 

Mr. HoLLOWAY. I Eigree with the bill and the testimony that has 
been before us, but I feel that sometimes we study problems to 
death. We find out what the answer is, but yet we wfint to study 
the problem some more. If we find out what the problem is, let's do 
something about it and not continue to study it for the next 40 
years. 1 have a similar situation with hazardous waste dumps in 
my district. EPA knows that they have to be cleaned up but yet 
they insist on studying them some more. Industry has paid billions 
of dollars to have it deemed up, but the Federal Government hasn't 
moved the first shovel of hazardous waste yet. I say studies are 
great, but when we find out what our problems are, let's do some- 
thing about them. 

Thank you. 

Mr. VoLKMER. Mr, Sampson, you have no fear that if the Con- 
gress in the name of cleaning up our whole ecosystem problems by 
passing "acid rain" legislation — that's a cure for all. I've heard 
here toiday that that's not going to be a cure for all. 

Mr. Sampson. It won't be a cure for all. We know for sure it 
won't be a cure for all. I didn't say that at all. 

Mr. VoLKMER. You didn't say that. You didn't say that, but 
that's — as I see how the Coi^ress operates, we have now solved 
that problem; we're going on to the next problem. 

Mr. Sampson. That's the real key important thing with this re- 
search. If, in fact, an apparent cure is used as rationale to stop the 
research question — this gets back to the point Mr. Holloway 
made — if some sort of a placebo cure is used as an excuse to stop 
the research on something as complex and long range as this one, 
we will lose a great deal. 

Mr. VoLKMER. I think that's what I'm seeing coming down the 
pike. That's what bothers me considerably because we're only hit- 
ting part of a larger problem; is that right, Mr. Hinrichsen, as I 
understand your testimony? 

Mr. Hinrichsen. Yes. I think, as previous people have testified 
today, too, it's an extremely complex situation. It requires a long- 
term, comprehensive research program which may take some years 
to bear fruition. In the meantime, you're actually asking your 
policy people to make some decisions based on a very incomplete 
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picture. I think that the research has to be accelerated. That's the 
first thing. Then you ceui at least make some rational decisions on 
the information that you can get in the time that you have to 
make a decision. 

Mr. VoLKMER. It has been said earlier that we can take all of the 
S02's and all of the nitric oxides out of the air, but we haven't 
solved a thing as far as ozone is concerned, have we? 

Mr. HiNRiCHSEN. That's right. No, that's only part of the picture. 
You've not dealt with ozone; you've not dealt with heavy metals; 
you've not dealt with the nitrogen deposition problem; you've not 
dealt with organic chemicals. There is this chemical cocktail in the 
atmosphere tiiat probably plays a role in forest declines but each of 
them will have more importance depending on where the site is 
and what region it's in. 

Mr. VoLKMER. Correct. 

Mr. HiNRiCHSEN. That's what I have tried to point out. 

Mr. Sampson. Mr. Qiairmfm, if I might add, I didn't hear it said 
here today, so I guess I'll say it: an example of the complexity of 
this, the ARS just recently released information from Beltsville 
and from California indicating that fog clouds, fog banks and 
clouds are picking up pesticides at rates which are many quantum 
times more than would have been predicted by the basic physics 
and scientiiic theorem of how atmospheric dispersion of chemicals 
exists. They're finding that clouds then contain essentially a toxic 
mix of agricultural pesticides picked up and awept off the lEuid tuid 
then moved into an area. That hasn't yet been factored in. We 
don't know yet what that means. But what that has done is ques- 
tioned the basic physical relationships that have been driving sci- 
entists for decades on this. We're learning things that Eu-e so basi- 
cally new on this one that we're a long ways from knowing what's 
going on. 

Mr. VoLKMER. Thank you very much. I have no further state- 
ment or question. I appreciate your testimony. It has been very 
helpful. 

We will conclude this panel eaid we wUl eidjoum the hearing. 

[Whereupon, at 3:48 p.m., the subcommittee recessed to recon- 
vene at the call of the Chair.] 

[Material submitted for inclusion in the record follows:] 
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GBOROE H. LBOHARD, ASSOCIATE CHI^ 
FORST SERVICE 
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SubcB— Itfe an PofssU, Fully Faru, Biid Bntrgy 
CoBBlttsa on Agrlcultura 
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Bff>eta of AtJKurtiarle Depojltlon on Forc»t« 
Juno 9. 1987 

m. CHAIRMAN AHD NQIBBRS OP THE COMCTTES: 

I •■ plaaaad to appear befora ycu today to deacrlba the atatua of the air 
pollution reaearch being conducted by the Daparteent of AKricultura, Poreat 
Service. Aeetmpaayisig ae today la Dr. Charlee H. Phllpot, Aaaoclate Deputy 
Chief for Reaearch. Dr. Philpot haa Horkad extensively In acidic depoaltlon 
reaearch and servea oa a eeaber of tba Interagency Science Co^ilttee In the 
National Acid Precipitation AaseaaMnt Prosraa (HAPAPl . 

H.R. 2399. the Poreat BcoaystaB* and Ataoapberic Pollution Reaearch Act of 
I9B7, would aeend the Poreat and Bangelaod ReneNable Resources Reaearch Act of 
1978 to require the Secretary of Acrlculture to undertake a ccaprehenalve 
10-year prosraa related to ataoephertc pollution and forest ecosysteas. The 
Secretary oould also be required to eetabllah a ■ultl-dlsclpllnaiy coealttee of 
Bclentlats to edvlsa hie In developing the prograa. Tba co—ittoe aould be 
coaposed of representatlvea froa FMeral and State agencies, private Interests, 
•nd organisations. Tha Secretary aould alao be required to coordinate the 
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pmfrtm with other axlatlug Fasearch errorti and to autaalt report* to the 
Preildent end the Concreu; Includlnt en lnltl*l Procrae Report not 1«M than 
30 days before eatabllahlng the i>roflraB, an Annual ileport by January 15 of each 
year, and a Final Ileport Hlthln tea yeara of the Initial Prograe Report. 

He do not believe that H.R. 2399 la necaaaary becauae the Fbreat and Rangeland 
Renewable Reaourcea Reaaarch Act provldea adequate authority for the raaearch 
directed by H.R. 2399- 

Bath the AdBlnlatretlon and the Confreea have aupported Increaaed reaearch on 
addle precipitation and aaaoclated airborne pollutanta In the paat. Iha 
Forest Service la cuiTently eonductlnc an extenalve ataoepherlc di^oaltlein 
Tesearch prosrae and plana to incraaaa Ita' effort en foreat reaponse to 
•taoBpherlc atreaaea. Ihla reaearch Includea Federal and State aceoclea, 
private Intereata, and orcKklaatleoa cooperatlnc together to atudy the effects 
of ataospherle deposition on aelacted forest typea. I Muld like to briefly 
describe our current prosras. 

IM Forest Service first oonductsd research on alrtome pollutants In the early 
1960's. This research dealt prlaarlly with the effecta of oione and other 
■asaous pollutanta en forest ecosysteas in southern California, the Southeast, 
■od the NidMest. This reeearch has led to a better understsndlns of the 
■iiilisnlsaa snd effects of soae airborne pollutants on tree growth and 
Mortality. In 19S2, the Fbrest Service begsn to expend its air pollution 
Keaeardi prc«raa aa part of the National Acid Precipitatiao Asseaaaent Progras 
<NAPAP}. 



Digitized byGoOgIc 



Hm Hatlanal Acid pTMslplMtloo ABaasnent fcogrm vm crMt«d tv tb* Acid 
Preclpltitlon Act of i960. The kibI of NAPAP !■ to devalop an objective and 
coBprehenslve adaBtlflc Inforaatloa baa* for dactalon aakara coocemad iiltti 
poaalble effacta of ataoapharlc dapoaltlao on tha Hatloo't raaourcaa. Tba 
Hatlonal OcMnile and Ataoapharlc AdBinlatratlon, Envlronaental Protectloo 
AiBDcy, Depart— nt of Acrlculture, Dapartaent of tha Interior, and tba 

teargy all participate In and aupport tha ovarall prosra>. Tbm 
t of Agriculture la the leed asancy for tha Tkrreatrlal Bffecta Taak 
Group (Taak Oroup V). and la coordinating tba Interagency reaearch effort on 
affects of ataoivberlc dqioalttsn on tarraatrlal ecosyataaa. Tba general 
reaearch queatlcoa arddreasad by Taak Qroup V are: 'What are the effects of 
ataosidiarlc d^osltlcn on agricultural cropa and foreat coodltlao, and tAat 
eoe p onanta of ataoafAerle di^oaltlao are InvolvadT* Hie key policy questions 
center on the possible effects of sulfUr and nitrogen coepounda, althougb OJontaF 
•Dd other alrbOEna anthropogenic polluteats are also being evaluated. 

Much of the eoncem about poaalble effecta of ateoapharlc dapoaltloo on U.S. 
foreat* steas froa current observatlma of foraat deellne In Buropaan countries^ 
and tha Baseam United States. Forest decline la a general tare connoting a 
decrease In the hasltb and vigor of foreat tree waclaa, poaalble death of 
Individual treea, and a reeultlng dlatntegratlaa of foreat blottc calamities. 
Declines are cauaad by a coeblnatlon of atreaa factora Interacting to produce 
an affect that no slni^ feetor can accoapllah alena. 

In ceetral Europe a severe, rapid, and wldeapraad foreat decline Is occurring. 
This condition iB generally thought to be partly a reault of air pollution. In 
tba eastani U.S. , soaa decline has been observed In spruce tresB In the 
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■pnica/rtr roi«*t typa. Syaptoaa, Including aifniricant derollatlon and death 
or individual trara, ara aott apparant at higher slevationB In Cha Appalachian 
Kountain chain at locatlona auch as Caaal'a Huap, Vermont and Haunt Hltchell, 
North Carolina. Beductlona In tree diaaeter growth rates have alao baen 
alM*i-v«d for loblolly, shortleaf. and alash plnea In the Southeast as well as 
f«d apruca In the Northaast. These changes In ToFeet condition could rsault 
froa Bany naturally-occurring atraase* including cllBata, ahoFt-tera weather 
vwita. insects and dissases. the intensity or rorest aanageaant, and forest 
■■a. Ibsas cbsnges could also be caused of Influanced by ataos^ieric 
daiMtttlao. HoHever, there is currently no cimcluslve evidence that 
■taospbertc deposition Is Involved In the observed U.S. dacllna. 



■a bagao a focused resesFch prograa In 190$ to detetBine the extent and 
location of foFest cooditims thst ai^t be related to ataoaphaFic deposition, 
and to detarBlne iihat role ataoapheric deposition ploys In influencing the 
caoditloos of D.3. forests, nils "Farest Respanae Research Prograa* Is Jointly 
planned, aanaged, and funded by the Poraat Service, fiivlronaental pFotectlon 
Jtcency, and foFeat Induatrlea (through the Natlraial Council of the PapeF 

loduatFy for Air and Streaa laproveannt ] ■ The prograa has four aajor 
ccapunenta: (1) reaeareh co<^«ratlvee for four aajor U.S. forest regions, (2) a 
MaUooal Vegetation Survey, (3) an Ataosphaiic &q>oeura Nonltoring prograa, and 

(4) an overall data ayntheais group. 



lbs four raaeardi cooperatives, involving the forest Service, 
Protection Agency, forest Industrlaa, and unlversltlaa, are studying the 
effects of ataoBiAieric depoaltlon on aeleeted U.S. forest ragions (eastern 
spruce/fir, soutbem coaaercial pine, eastern harditoods, snd neatem 
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ewlng ehrnifta in forast caodltlaoa, Hbat asgnts aid ■ 
tha •rract*. and abat affacta ara pc«alMa In tha futura u 



Scudlaa ara taatlnf apactftc hjpotliaaaa of foraat raaponaa to altboma 
pollution. Hypotbaaaa now balag taatad I n eluda conaldaratlOD of autrlant 
laachlin tnm traa toUft mA Mila, tOKie aatal aoliilliatloB in bo11« md 
uptaka br traaa, axcaaalve dapoaitica of aitmcan Mid aulfur, affacta fMa 
a^oaura to pfajrtotootlc ■•■«■ (such aa ouo*), and intaractioo of ataoa ph erlc 
dqioattlon aith athar anvlrooaantal atraaaaa. B a a aarcfa will tncluda atudlea 
undar controlled laboratory, cootrollad ftald, and (aicantrollad flald 
coodltlona at a taall ouafaer of Intanalva altaa. Ttm antlrv r«atarrti prosna 



quickly allalnata laplaualbla hypothaaaa, affldvtly focua allocatad 

and adaDtlfic affort on tha i aaaliiliii hypothaaaa, and provide a anrhan I am to 

li^Nlt nev hjfpothaaaa aa raaaarch progr ai aea. 

Raaearch procraea for a aa t a m ^ruce/flF and aautli«Ea eo—arei>1 plna foraat 
tfpaa Hare initiated in PV I965 and are ookoIiib. Tha Poreet Sarvlca'a 
Kortbaaatacn Fbraat Saparlaaat Station and tba flfift>e«>fm Poreat bvaciawt 
Station, reapectlvely , are raapooalbla for tbeaa two raaaarch ooop ar ativ. 
Plana for raaaarch prograaa In aaatam hardaooda {at the Poreet Servica'a 
Horthaaat Poreat Bxparlaant Station) and weatani conlfara (aanagad by BPA'a 
Envl Fonaental Haaearch Laboratory In Corvallia. Oracon) vare covleted In FY 
1986 and are being iaplanantad thla year. Joint planning and > 
four raaaarch coopat«tlvea batwaan tha Foraat Sarvica, tha BnrtnooMDtal 
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ProUctlon Agency, and roroBt Industry Hill contliuia for the lirs of ths 
proci*"' Host of the ongoing BtudleB In all four rsglona are Bultl-yeor 

Ibe National VegBtBtion Survey !■ Hanaged by the Foreat Service' ■ Southaaatem 
Forest Experlaent Station In Resesrch Triangle Park, Harth Carolina. Ihe goal 
Is to deteraine the entent, location, and severltii of changea In forest 
condltlmiB that ell^t be related to atwispherlc deposition. Survey activities 
currently are concentrated In the eastern U.S. like survey will provide sn 
understanding of overall forest conditions and Identify/generate long-tera 
foreat health InrorastiCHi ahlch irlll be used for extrai»latlng reaults obtained 
froa the forest research cooperatives. 

Ths Deposition Monitoring Sigiport Prograa provides site-specific atBuapberlc 
depoaltlon and aateorologlcal InfoTsation to assist ths lesearch cooperatives 
In determining cause/effect relatlonahlpa betneen ataosjlierle deposition, other 
anvirooaantal stresses, and foraat responses. This progrse conponent Is 
■anaged by the EPA bivlronaental Monitoring Sjrateas Laboratoiy at Research 
Triangle Paric, Horth Carolina. 

The «v*r«ll data quality and ayntheats group coordinate* aevaral pragma-wide 
functions and has two co^xmenta. nte Quality Assurance (QA) Project provides 
guidance and assistance to reaearchara in l^lamntlng a prograa for aadi 
project that sasurea covarablllty of data across altaa and over tlae. Hie QA 
prograa alao daaonatratea data Quality througb quantitative and 4ualitatt«a 
evaluatlooa of the research projecta. The Syntheala and Intagratlon (Stl) 
Project coablne* Individual project and cooperative-level results to provide 
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quaotltaclv* MtlMt— of ror«*t raaponaa to addle tepoattlcm and aaaoclatad 
airborne pollutants. Iha loof eara loal of thla project la to aatlaata 
regional foceat Fespansea under varying pollutant burdana. 

In addition to playing a aajor rol* In tbe eooparatlve Forest Responae Rasaarch 
Progrs*. tba Fbraat Sarvlca Im* also aatabllahad tao addlUooal raaeareh 
prograaa In the Maatam D.S. as part of the Dapartaant's airborne pollutant 
ra s aar ch affttrt. The effacta of ataoapherlc difoaltloo on alpine and aubalptna 
ecoaystaaa In tha Rodiy Nouotalna are balng Invaatlgatad at the Forest 
Service's Rocky Hcnmtalii Poreat sod range Biparlaent Station In Port Collins, 
Colorado. Bffacta of photo-oxidenta (I.e., osona, PAN or perojoiacatyliiltrata, 
•tc), nltratae, sod other airborne pollutants on coaaerclal forests In the 
Slarra Hsvada Nomtalos are being studied at tha Pacific Soutlmast Fbreat and 
RaagB bpariaant Station's Riverside, CaUf«nl* laboratory. Tbla espanda tba 
long-stsodlng rasaarch prograa on air pollution affacta on foresta in tba Loa 
Angelas Basin. 

Presently, otth the aacepUon of dsaonstratad osona dMast to foreata la 
California, thare la insufficient data to ccoclualvaly state that ataoapherlc 
dspoaitlan la, or la not, causing sdverse cbar^ss In U.S. forest conditions. 
n oae ver . ii^ft*"g drcuaatantlal avldanea suggaata that abospharic dapoaltlon 
aajF be involved in aoaa regional fOraat daellne aituatlcna. Iha Foraat 
Service's air pollution rasaarch sctlvltlaa end laval-of-offort rafleeta tba 
Atelalstratlon'a poaltion to sivport raaeareh on acidic piedpltatlon ao that 
pressing policy questions regarding the control of air pollutsnts can be 
an s w er ed uaing adantlflcally-sound. legally-darenalbla data. 
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tha Foraat Ssrvlc* Is also cxnevrnad about othar, larter'acala Influancaa lAlch 
■ay dlractly affact tha bealtb and srowth or D.S. and Horth Aaarlcan foraats 
Airing tba next 100-200 yaaca. Ka ara Initiating a raaearch planniii( afrort to 
addreaa potantlal rorast erfacta frtm a xldar range of anthropofenlc 
contaalDBnta, and to lnveatlcat« foraat •coayatw diangea sta— Ing froa 
(lobal-scale varalnc tranda, and Incraaaad ataoapherlc CO, concantratlona . 
IhlB teo-yaar procraa vould build on our current ataoailkaric dapoaltlon 
resaarch effort* and expand to the broader concerna after 1990. 

Mr. Chalraan, this concludea my taatlacny. Dr. Hillpot and I will ba plaaaed 
to anaHer quaatlona that you or Benben of the subcoaaittaa aay have on tMa 
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HOUSE OF REPRESENTATIVES 

JUNE 9, 1987 

Sood afttrnoan, Mr. ChalrMAft. I •■ h«r« to r«pr«s«nt tht 

U.S. Envtronatntal Protection Agancy (EPA). In mj roairkt, t 



want to •■phastio 
of tht reiearch pr' 
on forasts: tha pi 
tffactlva forait ri 
and rasaarch Managi 
plaxlty; and tha 
of EPA and Fortit 
fraaaNork to assun 
To tupport thi 
knoNlodge of the «t 
contribution to 



hraa points about EPA't rola In •anagasant 
igraa on affacts of ataosphartc depoiltton 
llcy-ralovant nature of the design of an 
sponse progra*; EPA's history of scientific 
ment expertise In progrsHS of slallar coa- 
cesslty to continue the cooperative efforts 
irvtce scientists under the currant prograa 
the output of high-quality tnforBatlon, 
le points I will discuss the state of 
fects of add deposition on forests, EPA's 
search on the affacts of air pollution on 
crops and forests, EPA't participation In the Forest Response 
Progra* as part of the National Acid Precipitation Assessment 
Prograa (HAPAP), and expected near-terM results of this pro- 
gra*. After my presentation, I will be glad to respond to any 
questions you may have. I have with aa today Dr. Courtney 
Rlordan, Director of the Office of Acid Deposition, Envtron- 
aental Monitoring end Quality Assurance and aoBbar of the 
Executive CoMlttee of RAPAP, Mho Mill assist ne as necessary. 



Digitized byGoOgIc 



Acid Dtpoimon Eff ct« on Forait* 

Untit 1983-1984, the prlaary concern ibout the envtron- 
mt»\ effect! of ictd depoittlon mas pottnttal tcldlflcatlon 

surface watert and resulting decline or ellBlnetlon of 
luatlc biota. This Issue represented both the policy debate 
Id primary focus of tha research progras. HoMover, several 
velopHonti highlighted forest health as a aajor area of scten- 
flc concern. These developaents led the EPA Adslnlstrator 
decide that there mis a need to greatly expand the existing 
itlonal acid deposition research pregraa to address the poten- 
1 effects of acid deposition on forests. 
The developing situation In central Europe was a Major 
icter In this shift. Adverse changes In forest condition have 
ten observed In forests throughout the Federal Republic of 
iraany (FR6) since the early 1970's and In aany other regions 
centra) Europe since the eerty 198D's. These syaptoiis Mere 
>servad first on stiver fir In so-called "clean air regions* 

outhern Saraany. later, slallar syaptoas Mere observed In 

dely distributed stands of Norway spruce, the most laportant 

lOMorclal forest species In the FR6 and mich of central Europa. 

!nt Injury to several deciduous tree species end to other 
tconoMlcally less iMportent conifer species has also bean 
■ved. 

Hhlle factors affecting forests In Europe aay be very 

rent froa conditions In the U.S. or elieMhere, apparent 

icHne of European forests aroused concern here. In the U.S. 

eral reports Indicate that red spruce has been experiencing 
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t dtcraaitd groMh rat* and tlgnlflcintly 1ncr*i»d aortallty 
at nuKcrout h1gh-«1«vat1an iltas thougbout tha Appalachian 
Mountains ovar a parlod of 20 to 25 yaars. Foliar ayaptoa* 
luch a> loas or follaga, preaatura (onatcenca or follaga and 
raduttlons In flna root bloHasi hava alto baan obiarwad In 
ttiasa forasts. Tbasa advoria changai In rorait condition ara 
■ora proalnant at tha hlgbar olovatloni whara traas ara axpoiad 
to cloud and rog for axtandad parlodi of t1«a. Savoral factors 
Including atiROiphartc daposltlon hava baan suggastad at potan- 
tlal causal of thaia changas In con<l1t1on. Racant rasearcb has 
eaphasliad tha laportanca of natural ttrast factors In untlar- 
standlng the potential rola of add deposition and associated 
pollutants In thete declines. For aKaapla, studies In tha 
southern Appalachians Indicate that a vast Majority of fir 
Mortality can be attributed to baltiM NooDy adelgld. Alto, 
recant raportt of dacraatet In tha radial growth of low eleva- 
tion red spruce over a 20 year period have bean attributed to 
natural stand dynaalct. However, the ttudy could not rule out 
ataospharic deposition at a causal or contributing factor. 

Apparent growth reduction of several southern pine ipeclas 
Is alto cauiing concern. The average annual radial Incraaant 
of young pine trees has been reduced 1n toutheastern pine forests 
during the last 20 years. Whether air polTutantt, Including acid 
depoiltlon and oione, are producing these growth reductions Is 
unknown at this tiae and Is the tubject of extensive ongoing 
retearch. Recant Inforaatlon for thete activities Indicates the 
laportance of natural factors and Interactive effects. 
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EPA't BBippn»1b111t1«5 and Beieircti Into thg Eff«ct» of Air 
PoUutton and Afoipherlc Dtpoittlon on For«»t» «nd Crop» 

Undar the Clean Air Act (CAA), EPA has the responilblllty 
for protecting the Nation's health and envlronaent fro* the 
adverse irrtcts of air pollution. The CAA requires extensive 
scientific and technical knoNledge and expertise to achieve 
Its goals. As a part of this responsibility, the EPA maintains 
research programs to determine the direct and Indirect effects 
of gaseous pollutants and atmosptiarlc deposition (the wet de- 
position and dry depostlon of giseous pollutants and particulates) 
on human health and ecosystems. 

Over the years the EPA has been a leader In planning, 
funding, and Mntglng the major studlas which have Incorporated 
a multl-dfsclpllnary, total-ecosystem approach to studying the 
effects of air pollution on agriculture, forests, and aquatic 
ecosystems. 

EPA has long recognized the potential effects of gaseous 
pollution on agriculture. From Its Inception, EPA has supported 
studies to determine the Influence of 03, HOj, SOj, and hydrogen 
fluoride alone or In combination on foliar Injury and growth of 
agricultural crops. The EPA also Initiated the National Crop 
Loss Assessment Network (HCLAH) In the late 197a's to develop 
pollutant dose-response Infornatlon for economically Important 
crop species. The major thrust of the NCLAH program has been 
to determine the effects of O3 on crop yield and Incorporate 
these findings In econometric models to predict potential 
effects on the national economy. 



I 
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EPA't concarn that oioni alght be cauifng » d>c11n> tn thi 
San Bernardino Httlonal Forast of southern CsMfornta led to the 
lapleaentatlon In the Bld-ISfiO'i of a large ecological study 
to deteralne the nature of the decline. Thi study conflraed 
that oione was the cause of the foliar Injury, preaature leaf 
drop, decreased photosynttietic capacity, reduced radial growth, 
and death by bark beetles that was observed In ponderosa and 
Jeffrey pine. 

Additional air pollutant lapact studies funded by the EPA 
Include the Colstrip Project which deteralned the Influence of 
SO2 on a representative grassland ecosyste* In Montana, a 
Forest Experlaent Station study In Ohio which Investigated O3 
and SOz Injury on eastern white pine, and a Forest Experlaent 
Station study In North Carolina which Investigated 03 and SOj 
effects on southeastern conifers. Hare recently, EPA founded 
several pilot studies, under the ausptces of NAPAP, which 
brought to light the decline occurring In high elevation spruce- 
fir forests In the eastern U.S. 

As a result of EPA's experience and expertise In the study 
of air pollutant affects on vegetation, the Agency provides 
capability that Is unique and essential to the aanangeaent and 
iKpteMentatlon of a responsive prograM to deternlne the effects 
of eteospherlc deposition on forests. 

Since 1980> EPA has worked Jointly with other Federal 
agencies In planning and lispleMentlng a NAPAP research prograa 
that Is aimed at providing answers to the scientific questions 
that are most relevant to the establishment of policy on the 
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Istufi of icld depoittlon. By the suM«r of 1984, tht AdMlnlt- 
tritor of EPA hid decided thit th« EPA/HAPAP research progran 
had to be expanded and carefully targeted to respond to a 
nuaber of basic queitloni concerning the existence of possible 
causes (especially acid deposition) of forest daaage In the U.S. 
The Adalnlttrator and the Secretary of Agriculture agreed that 
researchers In EPA end the Forest Service should Mork together 
to design and laplewent an Interagency research prograa. To 
expedite the progran, he approved a reprograaalng of il.i 
Million of EPA research funding In 198S to be devoted to the 
Joint Forest Response Progran, 

At the sane tine the Adntnlstrator, In his capacity as 

Joint 
Chair of the HAPAP progran, led the effort to expand this forest 
effects research In the FY 86 Presidential Budget request to 
Congress, As a consequence of the planning effort by EPA and 
Forest Service scientists and Minigers, mo now have a jointly 
funded and nanaged Forest Response Progran totaling S20 ntlllon 
In FT 87. 
The Joint EPA/Forest Service Research Progran 

EPA and the Forest Service have Jointly developed and 
Inplenanted the Forest Response Progran. These tMo agencies, 
working under a fornallied Interagency Agreenent. share the 
unified goal to deternlne: (1) If atnoaphertc deposition Is 
causing or contributing to forest danage Is the U.S., and If 
so, (2) the causes and nechanlsMs, and (3) the dose-response 
relationships between forest danage and atnospheric deposition. 
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Thli profrM 1i c1o>«l/ co«rd1nat«d with raiaarch actlvUla* 
at tha Stata aad regional lavel and hat cloia tiai to tha 
forest productt tntfuitry throagh tha Datlaaal Cowaclt for Air 
and Strain laprovaMnt (HCASI). 

F«gr Raiaarch Cooparatlvai Mcra organlxad In igS5 and 19S6 
to conduct raiaarch In tha aattarn spr«ea-f1r. southara coaaarclal 
pina, aastarn hardHOOd. aad wattarn coalforoai foroiti of tha 
U.S. Tha Spruca-fir and Southora Coaaarclal Forost Raiaarch 
Cooparatlvai focui roiaarch on cauiaa of witlbia daaaga or 
growth dacllnai currantljr observad In thasa forasts. Such 
actlvltlas Involva charactartilng foratt daaaga, conducting 
controllad tcraanlng axparlHonts, and tasting h/pothasas of 
dacllna. Tho National Vagatatlon Survoy and tha Ataospharic 
Exposure Cooparatlva proittdo survay and aonltorlng support, 
respactlvalyt for thasa cooparattvos. 

Tho Eastarn Hardwoods and Woitorn Conlfors Cooparatlwos 
are engagad In problaa dafinftlon studios to dataralna If 
thare ft a potantlal for offacti of add daposltlon or asso- 
ciated pollutants on these foraits. In both the laboratory 
and the field thasa cooperatives are studying traa species for 
sensitivity to acid deposition and other pollutanti. 

Coordination of such a najor research effort is assured by 
the National Prograa Hanageaent, an executive oversight panelt 
and a central Synthesis, Integration and Data Hanageaent teaa. 
A strong centraliied quality assurance/quality control prograa 
hat alto been Inttltuted. 
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The accoMpllshaents of this arfort to date Includa: 



First y<ir of data on the expoiura of high elevatton 
■pruca-flr forests to clouds and the characterization 
of high elevatton deposition chealatry. 



I loM elevation 



CoMplllatlon of atlases contelntng past cllaate, soil, 
tree spaclatlon, and cheatcal cIlHatologlcal data for 
the southeast and the lapleaentatton of a siMllar 
project for the northeast. 



The lapleaentatlon of projects which should allow the 
extrapolation of specific ■aehanlittc reieerch to a 
regional assasiaent of the effects of acid deposition 
and associated pollutants on forest health. 

I want to stress again that the Forest Response Prograa 
has been designed to Bake the sost of the expertise that resides 
In both the EPA and the Forest Service. As ■ result of my direct 
Involvaaont with the design of soao of the critical organliatlonil , 
as well as substantive, aSRects of the prograa, I can say with 
conviction that had the prograa been designed by one of the 
Agencies a1ane--bo It either EPA or the Forest Servtce--tt would 
not be as effective. Establishing fresh approaches and having 
to address new questions; rethinking Managetaent relationships; 
and Integrating and linking external and Internal research 
efforts has. In nry opinion^ been a creative and useful process. 
I believe that we have created a progra* of the highest scien- 
tific quality that Is responsive to the research needs of 
poHcyntakers. 
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Exptcttd Ht«r-T»rB R«»uU» 

Within tha ntxt ont to two yaari th« Forait Rtiponst 
Prograa Mill ■■!<« vuch prograss toward antoaring luch policy 
quostloni as. It thara a problaii duo to add dapotttton and 
■sseclatad pollutant!, and If so. what ara tha aiachanlsMS and 
tha dosa-raiponia ralatlonthlp. 

Ntthin tha naxt ono to two yaars «a axpact: 



datarMlnatlon of tha voit plauslbta ■achanlsas of tha 
affacti of acid daposltlon or air pollutanti on spruca- 
rir and loutharn coHaarclal plna; 



■ dttanalnatlon of tha potential for adveria affacts of 
acid daposltlon and assoclatad air pollutants on 
aastarn hardwoodi and wattarn conifers. 

Concluding CoBwanta 

In conclusion, I would re-eaphat1ie three points that ara 
critical to understanding EPA's rola In tha research prograa 
for datarMlnIng the ralatlonihlp between ataospherlc deposi- 
tion and forest affacts. Hy first point has to do with the 
vary essence of the research Itself. Research aust be designed 
to address tha scientific questions of principal concern to 
po11cy«akers, Tha EPA Adalnlstrator has bean diligent in holding 
EPA research managers and scientists accountable for achieving 
such a design, both within their own programs and In the Joint 
program with tha Forest Service. Hithout that kind of direct 
line responsibility for performance, a research program can 
stray from Its Intended objectives. 
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Hjr second pftint Is that EPA has a long and successful 
history of carrying out raiearch on effects of atHospherlc 
deposition on crops and forests. EPA has accuMulsted not only 
scientific expartlso but also research aanageMent expertise. 
The latter Is indispensable to the design «nd liipleaentetlon 
of research pregraas that Incorporate Integrated ihort-terM 
and 1ong-ttr« approaches needed to supply knotitedge required 
for rational developaent of policy. 

Finally, I have conveyed ny conviction that the rasaarch 
partnership between EPA and the Forast Service will be a great 
success. The Forest Response PrograM has anhaacod research In 
both agencies and quality results will e>erge both In the 
shert-terM and long-ter*. These IncreMental 1aprove«ents In 
knowledge will provide the Adalnlstrator of EPA necessary 1n- 
forMatlon as he evaluates the need for additional regulatory 
act 1 ons , 

Under this prograM's fraaework both EPA and Forest Service 
can continue to refine our knowledge of the atnospherlc effects 
on forests as needed. Therefore, we believe that enactMont of 
H.R. 2399 is unnecasssry. 

Nr. Chalrtaan, that concludes >y prepared reaarks. I would 
bo pleased to answer any questions the Subcomalttee ««y have. 
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Hr. ChauNH) and tli^iiii of tht OonuttM, 

I icpcaciate tlw ojiFoctunlty to ippaat to befior« you todsy to tssti^ 
on brtiolf of HR 2399 before the Bdum of RapcMantativ«s to continue 
■ifipoEt for foceat decline reeearA. Ny neae ie Dc. Robect I. BEuck> I tm 
Anocieta Piofanoi of Plant Pathology and Poieetty at Hocth Caiolina State 
University in Balei^ I Izing to you todayi eight yeaia of a]7eriance in 
oondueting rniard> on affects of aunapheric dcfoaition on fwest 
ecoaystsas. Hy rasaarch into the potential cuae and effects of air 
pollution daaage to Aaetican forests has received a niabeE of hdacal 
Grants. Hie continuation of a long tera IMaral Research ?rogrea to 
address the issue of tOrest health in the Onited States is essential. 

It aust be eRphaaiaad that the conteapoiary issue of forest decline is 
an extreaely conplicatad one. Sw nnrtali^ of trees observed across large 
areas of Central and Eastern Europe over the put sis years has been 
alaraing. Daqute the large aaount of raseardi initiated over the past few 
years to discover the causes of forest decline at this tine there is no 
ecientific consensus as to the prinary mO/oc secondary trigerring agents 
of this syndroMc. The forests of Eastern and C«itral Europe tppaat to be 
threatened fay a aystcrious coofcination of natural factors including 
diaatic variation pests, pathogens, in addition to a virtual "vegetable 
toa^ of anthropogmic airbtKne pollutants, see* to be iaplicated as either 
being priaory or eeoondary stress factors at this tine. Recent evidence 
included in ay writtan teatiacny suggests that tiailar processes have been 
and continue to underaine the health of Horth America high alavatlon 
eastam coniferous boresl aontane forests. 



Digitized byGoOgIc 



Altbough much Ib not known tlw stakas mca hi^ nw ^tt«it of 
dMtruction is of graat conncn. nday naocly 6 villlon hactarM of fofsst 
hMw bMn duttubad and affactod fay fxaat daclina in the f iva countries of 
Mast GuimMiY, Auatiia, CnctxMlorakia, Poland and Zu^oalavia. Othar 
iImiijiii havB alao baoi i«|pottad throughout the NethaElanda, Baatain and 
Cntial Buiopa. 

Iha ficst signs of this isuv* disaaae p h a n ow an on ^paacad to show vp 
in tlw aacly 1970's in Nast GarHn tdtite fir (Ubies allMj I. Hmww . In Wast 
GarMoy in tha lata 1970'a tha daclina syndioae spcaad to Votvay spnice 
gioaa abia^ . And by 1980 it was ipparant that a naw typa of torast 
decllna vaptosi was baing obsa rw d trtuch was un praoanflantad in tha 
litacatuca. Recant rasa arch has r««»alad that ooniferouB foiaats in boUi 
HocUl Aaacica and Europe hav* been under oontinuoua atraas for at least the 
last three dacadaa. Inccaawnt cores t^cen froa thousands of Southern 
HCralactiian eonifecs over tha past few years show that their annual growth 
rings i.e, incra«ant growth have become matkadly natnwec since a period of 
anccdtiBBtaly 1958 to 1963 and continuing to the present. Othar than 
bslssB wooly adslgid on fir, no significant pasta or pathogms hav* bean 
datarainad. Bin soae illua|Uatad severe cases such as Mt. Itogert in 
\qxgina and Nt. Mitdvll in North Carolina the growth latas of cad ^tcuce 
and Raaer fie hav* been seveiely stuntad. Itie radial growth of red ^pcuc* 
on Ht. NitehsU at high altitudes has decrcasad an average of 82%, a five- 
bid decrease since the sacly 1960's. 

Althou^ there is no ooncreta scientific consensus aa to the cauae and 
effect etiologies of forest decline there m»ac to b* four broed areas of 
Bgraaawnt sMong scientists working en th* forest decline issue. These 
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1] Poiast dediiM must b* iMideEstood as a dlasaae ^ndcOMe inducad 
by ault^« factocs involving aeveEal pradiqosing and stcMs 
inducing factoEa followed by nuneroua aacondary «f facta of 
abiotic and biological oiigin. 

2) Ths pcimary cauaea ai:« not due to inaect or known fOraat 
pathogena although thaae agaits do [dtv an ifflportant aaoondacy 
cola in daatcoying piediapoaed tcaaa. 

3) CllBatic Cactoca audi aa drought and frost mmt alao faa involvod 
tMt their rol* is pcobably aeoondary. 

4) na atBoqpharic depoaition of air pollutanta or pollutant calatad 
toxic, nutrientf or growth altering aubatancaa are ifing tba 
priaary auqiecta of the decline syndrones in a particularly high 
altitude toraata. 

Ona of graat ftuatEations to forest scientiata involve the fact that 
different fonts of anthrc^ogmic air pollution are d^ositad at varying 
rates in different acosystans. Some of tha tvpotheaaa involve; 

1} Oxone damaged and decreased photosyntheses efficiency. 

2) Oscne dwaryt in ombination with acid rain causing foliar 
laadiing of nutrients. 

3) In certain locationa direct damage by sulphur diCKide fuaigation. 

4) Foliar fectilisaticn and incr eaa ad winter injury pruurily due 
nitrogn ooqxiund dcfnaitlon. 

5) Foliar fwtiliaaticn and altered nutrient allocation again due to 
nitrogen co^ounda. 

6) (kowth altering organic aubatanoea. 

7) Nutrient leaching froa foliage i^ acid d^oeitioik 
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8) Nutrient l«ad)ing ttaa moil due to acid dcpoeition, 

9] Alumuun nobility and toxicity caussd by deposition of acids and, 
10) Heavy metal toxicity dtie to the depositicn of heavy aetals into 
renote ecoByatems and their mobilization by increased soil 
acidities. 

My am/ot all of the above mentioned hypotheses nay in fact be 
involved with the deterioration of ^truce/fir ecosyBteHs both in Ouope and 
the Eastern Onited States. 

It stands to reason that a disease syndrcMne as complex and wide ^read 
as forest decline requires a cCBprehensive and multi-staged response. It 
is the opinion of this witness that the burden for research programs must 
be borne by the Federal Government in the Uiited States. There is little 
doubt that sulphur and nitrogen oxide emissicms throu^raut the Bastern 
United States are large, but they may only be part of the forest decline 
^oblem or perhaps not a part of the problem at all. 

Host studies both in Europe and North America on the detrimental 
effects of air pollutants on forests have be«i made near and around large 
emissions sources. For less is known about the effects of acid depositi<X) 
md other air borne chemicals on broadly dlE^rsed forests and long 
distance transported dieticals. 

If and only if sufficient time and stability of funding sources can be 
provided significant progress could be made over the period of 
inicoxiaately a decade in discerning cause and effect relationships in 
CDcest decline ^ndromes. He need to learn in far greater detail about the 
re^onses of forest ecosystems to natural and anthrc^ogenic stress before 
we can even dream about owning up with broad cause and effect answers. The 
scientific standard of rigorous proof in discerning cause and effect 
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nlati«(Mfa^ we fW down tha toad at this tint. Ha nuat ganaiata laige 
Md intsgiatad daU aats conoerning natuial pcooaaaaa and tbaii affacta en 
Eoraat acoayatana. In addition tra naad to ba abla to aaka bettai 
[KadictianB en tha influancea oC airbocna aulphuc, nitiogan and acidic 
s<flMtanoaa on nutiiant cycling pcocaasaa and tha potantial affacta of 
cagional ooncantrationa of osona and othec aic toxica on tha ptiyaiology and 
gcowU) of ^Kuca and fii fEicaats. niaaa data nuat be integcatad into 
daacciptiva and <piantitativa aodala to pcadict tha Influencea of aiq^oauia 
to anthropigaDlc pollutMita. Ihe currant Fadacal Beaaaidi Fcogiaoa aa thay 
ace dwriaed will not ba able to pcc^ida tha inforsation naceaaary to naka 
wisa dacisiona aa to nhether oi not aic bocna pollutant eaiaaiona naad to 
be fucther cegulatad. I believe bjr tba tetnination of tha 1991 NUAP 
[cogiaK thace will not be auff icient pcoof that one oc aevatal aic 
pollutanta can cauae decteaaea in pEoductivity and daaage to qxuca/fic 
ecoaystens in Moith America. Uthou^ mud) contcollad and axparinental 
wc»k will have been acaompliahed by that time ilgocous pcoof will alao not 
be available concerning the mechanismB of controlled eKpoeuce atudies and 
how they ace influencing lAola forest natural ecosystems. Cnly thiou^ 
long taca and highly coordinated and integrated ceaeacd) pcogcams can we 
hope to find the answeca to theae complex questions. 

HodeEn div forest scimtista are challer^ed with a very unique 
ptoblemf tlw problem being bo pccvide Congreaa, Legislatars, Begulatoia, 
and Policy makera with aound anaweca ao that proper legislation m^ be 
adopted to pEOtect our most inpoctant natuEsl renewable ceaouioe i.e. 
hMTican Forests, n» pcoblcs la further compounded by the fact that we 
■UBt now study ecosystems that at least in the case of ted spruce can grow 
and evolve over 400 yaara of tine. For decision mtfcers to ask scientists 
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■ witta aoawtn to aoA ■ OBi ^— ^d^B wittia ■ pariod of 3 
to S i«acs is in tfa* i^rinun of this vitnMB. oot it^HMiblu, 

nor* ifl no dott« that tbe oost oC a loq rwagm and iatayatad pcogtai 
bx iimwrfi and iTmiln—il wiU ba hi^ Vm aeiatiiOBa rwiain bafore 
tbi« II— illim tod^ and Bay nltiBBtaly d^aid en ■ BBcmwuig of the 
iliilMMiwj baHiMn [batorie and taality in prwurtiw a tba ^ ciai o n na fc i r a to 
■andata a m i d caaMrdi and avnmnBantal aaniQWBit. pcoQriff^ tta coat o£ 
iMarh ia tdi^ bnt it pcobafaly i^aiawni <»ly a baction of the ooat of 
contndling air polloticn on a wida aeala. Vta ooat thafaf q c a of Baking 
toOUMt and tatinfonad ■^^■''™- oaoU ba f ac ataatar and pafli^ » tba coat 
of not doing ao ooold ba — tr onoBical in taraa of tha aoObiflieal and 



reaaarA pcopaa naada to ba ■tJatad poat taaat^ It ia ayr taepa that thia 
m.t\ Lij^ittae taegina to take action tod^ to initiate aacb progcia. 



(AttacbMCkCs ara tiald In th* co^ttae fUas.) 
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DR. BBHJAHIN B. STOUT, 



Mr. ClialrBan 'and KaBlMrB of tha Cowalttaa: 



I am BvnjBuin B. Stout, national PrograB Henagsr tor Air 
<lUBllty and Porast Haalth for tha Hatlonal Council of tha Papar 
Induatry for Air and Straaa Iiq>rovaBant , Inc. known an 
■HChSI". This organization is tba resaarcb aim of tha forast 
products industry. 

Bafora addressing future raaaarch nssda. It Bight ba usaful to 
review the state of the existing reaearch prograa on air 
quality and forest health. 

Hatlonal Acid Praclpltatlon 



Sinca tha National Acid Precipitation Assassaent Prograa 
(NAPAP] was authorltad in 1980, va hava aaan tba Porast Sarvlca 
and the Bnvlron>ental Protaotion Agancy <BPA) develop raaaarch 
prograas that are coordinated with tba forest products 
Industry — through NCA5I — and the electric power industry, 
through tha Blaotrlc Power Research Institute (EPftl) . Tba 
. coordination, Biasing early on, has produced a positive 
synerglsn a>ong th* progra> participants. 

Today a aubstantial raaaarch prograa is in place, mipsortmA 
with public and private funds, to exatUna questions i«lating to 
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air pollution to tarmmt taanltlt and productivity. During 19B7, 
It is Bxpactad that the Forest Rssponse PrograH, adainlstcrad 
Jointly by tha SPA and ths Foraat sarvlc*, along vlth tit* 
prograiu oC EPRI and HCkSI uill sifpsnd ovsr $20 Million in 
r«s«arcli raletad to air quality and for«Bt haalth. 

Ha hav* laamad Bona things slnca v startad. For •xaiq?!*, wa 
originally tocusad our rasaarcb aolaly on tha affacts of acid 
rain. It now appears that sulfur and nitrogen coapounds May 
not be having all that nuch effect on our forests and that 
otona, and pariiaps other oxidants, deserve More attention. But 
there is still mich that Must ba known before any conclusions 
can be reached. And to get these answers, we Must broaden tha 
Bcopa of our research. 

Mr. Chairsan, I hope this does not give the iMpression that we 
are dissatisfied with tha current NAPAP structure or prograa. 
NAPAP was a raaponsa to an iMMedlate need and was based on tha 
best knowledge available at the ti>e. Its prograM ManaqaMent 
. structure has proven very affective in coordinating the 

research efforts of tha SPA, the Forest Service and the private 
sector. Although we consider the llMltad scope of tlM research 
restrictive, we have, through proper coordination, been able to 
■ov* toward ^uiy of our initial researdi objectives. 
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nitur* ConCTns 



Howavar, the Cu'ture concerns us. Specif ically: 

o Thar* ara ttiosa who would argua that the Coeus of NAFAF 
■houLd ba narrovad to just acidic dapoaltion and that 
othar progrsBS should work on pollutants auch aa 
oxidants ; 

o Tha HAPAP authoclzation is schedulad to axpita in 1990 and 
potantinlly with it auch of the hard-won research 
coordination currently in place; and 

o The forces of agency autono>y are acting to produce 

essentially distinct efforts In forest effects reaearch 
with regard to air pollutants. I refer specifically to an 
ozone prograa being developed in EPA that is outside of 

the existing HM>XP effort. 



Mr. Chaimn, ea the coiaittae considers H.R. 2399, wo u 
tbat tite fallowing be kept in aind: 
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Many of tlia actions spaciflad In Uia bill alrMdy az* 
balng addrBsaad by tha PoraaC SBrvic*. rot axaiiiil*, 
toraat Invantory work ia undarway to dataraine aatboda for 
quantifylnq tranda in foraat haalth and productivity. 
Also, a national raaaarch plan Coe th* Poraat IMspona* 
Prograa has baan dsvslopwl within tb* KAPAP stCUCtur* that 
lays out long-tars raaaarch naeda. And the currant HAPAP 
Forest Responae Progra> structura effectively Costera th* 
needed cooperation aaong Fadaral, state, and private 
researchers . 

Aftar HAPAP'B scheduled teralnation data In 1990, there 
will be a continuing need to foater coordination of 
Fadacal, state and private research efforts. 

The existing focus of forest health research on acid rein 
•hould be sKpanded to Include oione, heavy satala and 
other air pollutants. 



And finally, there is tha need to have stable, 
funding for our research efforts. Raaaarch, particularly 
that related to forest health and air quality, requlrss a 
long-tam couiltMnt. It is not soBathing that can be 
turned on and off like a llc^t ewiteh and reaain etfeotlv*. 
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HI, leC BB raphaslze Uiat my purpose today la to 
sp«ak to the long-term research needs and to urge that the 
■onsy appropriated for research Is used in the >ost prudent vay 
possible. Recent experience has shown that federal agencies 
with very different Bissions can cooperate to conduct an 
integrated forest effects research progra>. FroB the 
standpoint of an industry that is dependent on productive 
forests and one that contributes to the research effort, we 
hope that this will continue. 

I appreciate the opportunity to offer these comments and I will 
be happy to answer any questions. 



78-956 - «fi - 
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StatsBODt by Don RinrichsBn, Editor-in-Chiof . Norld Hesources 
Rsport— B Joint publication of tho World Resourco* lD*tituta, 
HaahiDgton DC and the International Inatituta for Bnvironaent 
Devolopsant , London. 



Since ay laat appearance before this aubcoaBittee in Hay of 1996, 
the foreat declinea obaerved acroas larSe araaa of Europe and the 
eastern United States hove accelerated — both io terna of the 
areal extent of da>aSe and the aeverity of that daaage. 

It is now estiaated that at least 8 aiUion hectarea of forests 
have been stricken by Waldsterben . or forest death, in 15 
European countries. The World Coaainaion on Environaent and 
Developaeot recently put the daaage at about 15 percent of the 
total forested area of Heatern Europe. 

West Geraany is still hardest bit with sons 54 percent of its 
forests, or 3.8 nitlion hectares, affected by Waldaterben . The 
forest decline ayndroae is also increasing in extent and aeverity 
in Switzerland, Austria, Czechoslovakia, Poland. East Geraany. 
France, Italy, Vuloalavia, and Sweden. 

During 1985-86, Swiss forests were particularly affected. 
Overall, at least 36 percent of the country's foreata are 
currently danaged by Waldsterben . with the Boat severely affected 
regions in the Alps, where trees are vital barriers against 
avalanches. Switzerland's Federal Office of Poreatry reported 

of the trees in the central alpine region situated between the 
French and Italian borders to the south and west and the Austrian 
border to the eaat. 

The forest declines observed in Poland, the Seraan Deaocratic 
Republic, and Czechoslovakia are thought to be far more severe 
than official figures indicate. Unofficial eatiaates place the 
aaount of daaage at up to 1.5 aittion hectares for Poland, 2.5 
Billion hectares for the Geraan Deaocratic Republic, and aore 

North Aaerica's higher elevation eastern coniferoua forests have 
also experienced a rapid and severe deterioration since 1983-34. 
The Bost severely affected areas are in the Appalachian Mountains 
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tmm <]a(ir<la to Hew Ba(land. 

A siN-atBta atudy ia the aoutharn Appalachian region recantly 
revealed that Baatarn whita pins ia auffariol froa pollution' 
related declioaa In 23 percent of the stands surveyed. Tba area 
with the hifhest incidence at decline wae in Kentucky, where 77 
percent of all the white pine surveyed showed air pollution 
daaa^e. Even aora alaralntf i* the finding that trees with air 
pollution daBB(e were growing 49 percent lass voluae on the 
average than healthy trees. Tha aain pollutant known to daaafe 
white pine ia ozone, along with other pbotncheBical oxidanta. 

An extensive research prograa is alio underway on Mount Mitchell, 
North CsrolinB, to study the widespread decline of both Fraaer 
Fir and red spruce noted over the peat three yeare. 

Although there is little or no consensus yet as to the priaery 
triggers in this process, a growing body of reaearch has given 
rise, to six diatinct "schools of thought" on tha role sir 
pollution Bight play In forest declines. These include; 

1) The ganarsl streas hypothesis, in which a Multitude of 
pollutBDta react synergistically or in an additive Banner to 
induce the daBaga: 



4) MagnesiuB deficiency, which holda that pollutants leach 
essential eleBanta for growth out of tha aoil, leaving the trees 
starved for food; 

5) Bxcess nitrogen or exceaa nutrient deposition, which 
poatulaters that over-fertilization froB airborne fallout of 
nitrogen coapounds (for exsaple, froa fertilizers) is inducing 
the trees to grow too fast, causing a breakdown in their 
■stabolic proceases; and 

6] The deposition of growth-altering organic cheaicals like 
aniline and ethylene which can produce the bizarre disback 
syaptoBS seen throughout Europe and on soae higher elevations in 
North Aaerica. 

Out of these 6 "schools of thought' have eaerged ID specific 

forest decline and death. (Sec teatiaony froa last year for 
details). 
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re fuDdBBentsl fisld and laborBtory research reaaina to be doni 

.at no'ainale pollutant coatrol atrateiy ia likely'to be 
fective in dealios »ilh Waldaterben . It will take Dothin( leaa 
an a total integrated hix of atrateliea and techDoIogiea 
ilored for each region to iaprove air quality in Europe and 
North Aaerica aignif leant ly. 
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DCKMia Ulephong (Z02HS7-saiO 



HouB* lirloiltur* ConittM 
SubsoimlttM on Forasta, FMllr Farat. a 



Hr, OMlmtn and Haabars of tha Subaoaaltttai 



I ■■ Mall Siapaan, Eiaoutlira Vtoa Praaldant of Uia iBarlsan Forastrr 
teaoalatlon, tha national oltliana aonaarvatlon orianlutlon for traaa. foTaata 
and foraatry. I aa pleaaad to appaar tiara today to prasant our vtma on tha 
naad for aipandad resaarah Into tha tapaota of air pollution on foraat baalth 
and produatlvitr and aipraaa our support for I1.R, Z399. 

JltBoapharto pollution has baan Idantlflad ai a >aJor aulprlt In tha foraat 

tana "aoid rain" haa oapturad tha a 

drBatla affaota of aold praolpltatloi 

Aa Inforaatlon about aquatla affoata b 

tarraatrlal ayatasa, prlnolpallT traaa and foraata. 

Europa and doiiastlo irapton that asaa obaanrara Inalat harald tha on 
tUllar roFMt raaouTM danafa In tha Unltad Stataa, Vl Mabars hava 
thalr inoraaaini oonoarn and unoartatntr about Uia futura haalth and 
produotldtr of our national 
appaara that 'aatd rafn" gar 
foraata. Dlffarant foraa or 

In rasponaa to thaaa snuint cwnsarna, AFi hu undartakan Uw rola of 
■truth U-okar* on tha aubjaot of Foraat Haalth, Ka havo aarafullir aoufht out 
and publlahad inforBatlon on air pollution and foraat haalth tn INEIICU FORESTS 
■atailna, Thli Information la tariatad toward pollaj aaMra aa Hall aa 
oonoarnad AFl aaabara and tha lanaral publio. 
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Thi Fabniirr 1906 lOHia of IMEDICUI FQRESTS, for uavia, oontilnad u 
■rtlol* auaaarlilnc th* ourrant stita of knoulM(* aonoamlnf forut daaltnaa 
■aroaa th* Unltad 3titia am) tiw aolantiats linn tha IUmIj ooabtnatlon of air 
pollution *iM othar aulprlU. Tt» artlnl* praianta a dliouaalon of atraral tUS, 
faraat typaa that Bay b* aiparlanalDf daaac* froa air pollution — California 
■1<M foraata, aaatam wtiita plna, Ippalashlan rM Bprucw, Ian Eii«lBnd sucar 
■aplaa. Oils Rivar Vall*)> daolduouB apaolas, and aoutharn plnat. Thaaa foraat 
hailth problHiB ara praiantM In ordar of dtoraaalnt sartalnty and Inoraaalni 
naad for fupthar raaaapah. 1 oopy of tbla artiala 1* attaeAM t« Uila Btittaant. 

AFA raoantly orianiiad a Forast Naaltb Taak Foroa, soiqKttad of AFi Board 
Haabara, to aiialna the oirrant thraata to Ui* haalth and produatKlty of tlia 
natlon'a foraata Hhloh air pollution, Hlldrirt, Inaaota and dlaaaaa poaa. Tha 
Task Foroa, whlsh Hill ba luldad by an Uirlaory Panal of foraat haalUi 

fooua. Wa ara ourrantly praparlnt an AFl Wilt* Paptr on tha afftata of air 
pollution on foraat aaosysteBS, and plan to publish this raport in lata July. 
Tha raport idll aiplera various hypothasas put forth by tha salantlfla ooaaunlty 
t« aiplaln th* possibl* afraota of sir pollution on tha forast aoosystsB: trass, 
■star, fish, soil, air and Tlslblllty, llUioufh It would ba praaatura to raport 
in detail on this effort, 1 oan say that th* paptr Hill oall for a (raatly 

sub J tat of Inoreasad eaisslons oontrols. 

Baduolni air pollution has baooiM i Bijor loal for th* widronaanttl ana 
oonsenratlon ooHunltyi tha health and produattvlty at our forsst rasourses 
should ba of orltloal oonoarn to airary BeBbar of our soalety. 1 signinaaat 

Aald Praolpltatlon IssasBant ProirsB OMPIF) is, aa tha effort's nsa iBpliaa, 
Its narrow foeua on aold praalpltation. Salentlsts tastifylna befor* this 

I 19BG olsarly deBonstratad that other air pollutanU, in addition 
tation, nrrant study with raisrd to thair foraat affects. These 
isaad th* n**d to further study pollutants Inaludlnf oxen* and 
iloal eiidantst sulfur dioxide) siotss ntlro(an dapoaltlont heavy 
lead, oadBlio, aepper, and tins; and trOHth-sltarlni orfania 



al attention needs to ba ilven to 
tna eoordinstion pc past, ourrant ana rutur* r*>**rah efforts undertskan by ■ 
v*rl*ty of iDvarnaaiit and private tntitlss, to Bsilals* th* ov*rall 
*rf*atlv*n*ss of this rssaaroh, and avoid duplloatlv* *frDrts. H* do raaoBB*nd, 
hOKavar, that lancuasa be Inoludad lo the bill to Indiaat* that this additional 
rssaaroh effort Is lnt*nd*d to ba funded In addition to, and not as • subatltut* 
for. (ilstlnc a(*nsy rasaaridi afforts. 

Suob ooordlnattd reaearoh la needed to fosus attention on foraat 
aaoayitaaa, on both publlo and private lands, to further tha Identifloatlon of 
the anvlroiBantal faatora that Influanoe their health and produotlvlty. Ua wat 
broaden our basia undarstandfn( of the ourrent forest situation and ssaoolated 
trends, and then usa this Inforaation to ^Ide our study of devaloplni trouble 
■pots and potential raasdlas. 



Furtl 
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■or* rastarah ii don* on thi problaa or forcats and ttialr haaltli. It : 
olaar tliat »• situation la aor* ooi^lat than jwst paopla hava raalli 
Hhlla soaprahanilva raaaaroh aan Halp ua aert out tha faoti or ttw sli 
will still ba rasM In tha and.utth th* dlfTloult soolal and polltloa 
oholoaa, and tradMlYs Involvad In iBplaaantlnf potantlal aolutlona. 







a raault or tBa flndlnga of thalr raaaaroh. 




Sudi raduotlona Hill ba a polltlaal da 


oUlon Hhloh the M*nb«rs of 


mat ainntually maka aa Uia elantad rtpreaa 


ntaClvaa of tha lurlaan pc 


an aiaaplt, Foraat Scrvloa raaaaroh ut ooni 


ilud* that nltreian eild* * 


ar< ona aaua* of th* problwta, but It irtll 


M up to Congrass to (uide 




<ould be i-vqulrcd to radus* 


any othar ooaponent sf air pollution. 




Th* raal quaatlon at hand, tawairar. Is 


■do H* want to nk* thoaa i 


oholoaa without food InreraattonT' ir th* > 


inawn- la -no,- h naed to . 



Wa urg* th* Conireas to bot* forward ulth ooordlnatad air pollution 
esaaroh laglslatlon, and wa stand raady to aistit In tha aiplanatlsn and 
ntarpratatlen of this r***ardi to the JM*rtiian publlo. 



{AEtachmant follow 
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FOREST HEALTH 

**Acid Rain'ond Fbivsts 

All Attempt 
T() (>lcar die Air 

A layman's look at forest declines across the U.S. and how 

scientists view the most likely combinations of culprits. 

Br Adela Backiel and Frances A. Hunt 



Suspected areas of Air-Pollution Damage to U.S. forests 
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rain" has captured the atte. 
of the American public. 
dtamatic efftcts of add rai 
aquatic i^items are widely n 
ogniztd. As infor 
aquatics became 
sine, attention tur 
tial effects on terrestrial sys- 
tems, tirincipally trees and for- 
ests. But as research progresses, 
it appears that acid rain per tr 
is not likely the all-consuming 
culprit in the forests. Different 
types of air pollution, in addi- 
tion lo acid rain, maj pose a 
more likely threat to forest 
ecosystems. But research and 
data an this topic, though in- 
credibly ooluminous. are far 
from conclusive. This article ex- 
plores various hypotheses put 
forth by members of the scien- 
tific community to explain the 
possible role of air pollution in 
declines presently occurring in 
n forests. The .' 



this orlicle i 






icate the uost array of ■ 
inforrration about this subject 
to concerned AfA members and 
the public. 



(Set lilt Jarauiy mrlkia "A VVlIk In 
tl« BiKk FonT and 13rll« Foroti; 

(drUi hivT pcriodlally sulhml lU 



dun. AJlhou(h a, 
rUbuik ■ tht dtl 
Gtfmany, certain j 



ml htn If AFA and 
Htar of KUOUHCf HOTUNt. Iht 
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nt Lkf fnv othf r toratry HFvtd (a be In 4 iTAtt oi decline In the tubtuncei of iliu'tiont thai t titt or 
hi^ tlnritjon ol the ApptlKhlan*; Eofett encounicrt, and arronunodatti, 
K decline' mem diffeimt pitcli and ihoillial pine In the Nnv en a daily liaiia Tlw lilualiD 
IHertnl people/' accnding Jtney Pliv Baneni; Wntem white came various atmaa on be t 
D. Miiuon al Slate UiU- pine <p<^e bUghll in Ihe Rocky Mmin- iaed ai biological, phyilcal, « 
lew York at 5yrar\iH. "In tainii oak in parti of Pennaylvania, ical. Biological factort Lndudc 
■ ■ - fvngl, and vlnjiei, Fhytic«l fact 



if questioned about lakes, my answer would 
be unqualified— air pollution is a threat. The 
tour of Mt. Mitchell gave evidence that things 
are occurring in the forest, but the extent of chei^i 

damage and causes are not known," man-made met mch a. luihir dionde, 

"?. ROBERT BOND "inof*". «>J o««^ o*'"'' •«* ■• 







a more than one ipecieB ia Uwdved. when agrenncnt among idenliica and documented. Thcte fegjoful and Itv»- 

UitUke a diaeaie in which death is at- lesearchcn ends and contrvireny be- ported air poUutanti may have direct 

Iributed to one caute, wch aa cheatnul glu. Numeroui dedlnei have been effects on tree* through leaves and 

blight aiKl Dutch elm dlaeate, a declirw investigated^ sometimes answers were stems, and ii^dirtct rifecls, primarOy 

is cauatd by Intaacting biological and forthcoining, sometinies not. Many de- through the soil. Some adenlists SOI- 

nonblologiul stress lactora, dines remain unexplained. Some of gest that these paQuti 



or inviid>k, rapid or progressive, toresls an one of luture'i most com- each cflher to have shon-tenn a 

chronic or acute. They can include plex systems, {Sec illustratiDn on page cumulative long-tenn hs^acts frod 

reduced growth, crown and twig die- 4,) Little is actually known about the ciiher short or prolorced enpoeure, 

back, ydlowing, smaller leaf size, thin- natural workings of the fi3rc*i ecoeys- Many forest tdemiats hive ccone ti 

dines that have occurred periodically cated by the wide variety of stieaaes oi natural sti 

svTT the yean in the United States in- that affect foresis, and though each American fo 
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ty aOrfaitHt •m in put. to lEr pollu- nd r—atn hyAw ai fcw (RHO— h I(h1, cadn 

tisL Tbc nip DA pat* 1 ptaqHUntt oibixi a»ip«indi sudi h vdrylBii l^ad iIh r 

ifadlnii In whldi muiji KknUM thkik m^ ^hUk. Thi bumlrv ol lama ^wUiw. 

air polhKiofi amy pl*y > nik, futlt— coal, n«tur«l |ii, and Sfccntary 

^^ oil— produrtt « lar(* pwtion erf thqr during diHni 

SIGNIFICANT ADt POIUJTANTS p,^iaoii; indiuMal, utIUty, ml jukn^ polk 






■udlB 



l( h». 



1^ and produce undolnbLc and RHC>, ajld pctroleuD rtflning and 

molt! that upon the ddkiR balaoct atorast produot thcUw hydrocaj- la ndnn noH 

a< the HOOuIKtini SIvlrofVKnl. bona. Tha matoriry oi RHCj, howvw^ d^odliDn, n 

Prfanary poUutant* aw -dlracily amli- ai ' 

, polkliki, and dry 

n. and include nilfur deanen. Mt<al on umlttn can iriaaae 

a (NO.), SOj, ta. ad 




ui. In Ihr prumn of cUoiDfillyll, 



on mmlkblt fim dot'i Ilu aMo- 



wilh iJii aiiiiUFKr . 



htf Umvf and irriiltt- Rafflooaf of 
rltaa, or learUng, fmm Ihi fol- 
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"There may be more publiciti/ and fear of 

air pollution/acid rain damage than there is actual damage 

in many cases. We must establish the facts. " 



lr( hfOj, and aDniiiphcnc myirn. pnbkmi, the Wal ha (tHnllr btai ibiupdy In da iBld-19Mii. ud hivt 
Okvc (O}). the nxHt bnpoRant md- ccmldtnd Isa duuKfKl by air poUu- ociumd ovr a Htdt nii|c «t knM 
dull, li • IB that to olTHndy loidc lo Bmi. Howw™-, In hiavllr poiiiilalad -■— "-" ' ' — -■ — ■■ — 



KlenHil Dr. Paul Ntillcr hai dam- vrilhmit vMUt tynqitoa*. 
awiMtd oicine damait tl pBodmit In the noRhcni Aff^iMm, e 
and lefhry piivi, CaliiDcnia blacl oik. an l«li« dwir yovntot naHOa fl 



and indkata poidblc U.S. lomB <if icatmd arm uch as in It 

«Ktm. RemsnblT thai the ritecti of National Focat and National Park, in l«t okkr needlf* Hiat, rvtaining da- 

■It paUuUan in Ukdy to vaiy with the the Sierta Ntvadai," Rixjrii Miller. tonmd tufK of new hhUb «■ Ihi 

tRt KRdei, Mill, (llmaH, and the vai- blanch tipa. At thi tocrn* Mt. Mitchell 

k.y^l««n.«d«, o( poll„,«,t. EASTERN WHITE PINE i„ N-U, taroUna. ^ t«. .-«^ 

fomd in [he focat in quHtion, and Scattered damate to caitefn white IS to 20 percent of their ivrmal fcd- 

that theic hypotheiei art not mutually pina has b*en raported tn many pvti iaie. Thete ccfiditlon* In the uuthtrn 

eoiuilve. I\irther leieanJi ii alio at the tree'i ran^, indudipf the Ap- Appalachiana thaw the moat atiikins 

necded'Ofi ««h hypothciei, mcarch paladiian and Great Smoky Moun- limilaritira to the fomt damase vt 

HOie at theie poH^ilitiH in favor ol color of needlei, loe at ncedlet. and ScientlllB haw iw( ruled out the 

new acta, or use thsn In combinatiDn trtt growth reductlom) hai been at- poialbllity that InaccU^ dlKaifj nad 

with othen. b^lnited to uone. Dr. lohn M. Skdiy itanil age an involvKl in red qaux 

While add laln hai been the focui al uid odv rBorchtn at Pmniylnnia dadina. But because die damage is so 

media atttnUon, it may be a niatlv^ State Univanity have studied white widespread, occurring bt fonetf of 

mlnoe conlrlbutDr to fonst declines in pina in the Jefferson and George widely differing site quallUct and vukd 

Iha U.S- As you lead ihrou^ the chart Washington National Fonsti and aga, it ii plausible that rcglcnal rather 

note that^ 1) the wet deposition of thinughout the Blue Ridge Mounulni, than local S Umu may be leqmdMe. 

ackfic luUur diOJdde and nitrogen ox- inchldlng airas within ShenarKloah Na- Possible regional stiessa IntJuda tit- 

' ' a a add ttonal Park and along the Blue Ridge mate changa and air poUubon. Olha 

" iway in Virginia an 

«t effect! of pollution; 21 Carolina. Eastern while pine Is among the d 




toms. Affected tn 
CALIFORNIA MIXED FORESTS suscepUbli to daa 

diseisee. .Tree-ring analysii indlcaiet la. Althou^ no study ha shown that 
With the noption of poinl-snuice that the growth nductions itarted the pester metal content al high eleoa- 
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ctiont^ tht UTHXjnl oj kHiMr and Bulls Un^vtrtity In IndiwupoUi hu mlfur and oj 

inu^ uid mvriry of [1» drdinc eumirwd ftv« ^ikLq— whlw Mh, tulip 

TW with clcvitian. popkr. ■ii|>r nupk, nd CHk, did SOUTHERN PINE 

SUGAR MAPLES of maio- nilfur dimclcli loiinzi, and in 

r in.nl. dn-IInn h.v. nminwl '*«■'« NaHOBal Fo™!. fmillin II- 

niDvtd Fiom (he lulhirDui pcdludon. ila. Nortel CuDlini, ind South 
Al Hch tile, Lovt^ Mudltd EoUagt, CarvUna haw inbcatcd uADCpACicd 
baik lichcna, and jin^ width. Lkh«u growth dtcr c aa w D^ appnnldutctr 20 



In the Norlhntt and In nraiby G 



ol the poaolblf InvoWoKnl of ACkd 

maintain that tlv moat likely culprita 
uc defollalint inalcts, drought, and 
cold/Enw dvnagt, Forevl Senict vd- 
tnHU Davt Hnuiton tint Uuditd l)ic 
darHnH of lu^ar m^ria ai a ^aduatf 



or loblolly and (hnctltnl pirn 



1 that lidm populatlona may nplain part of thb dnjnfcd 

jUuIiHi Kura wcR "pro- growth. Air poJutlai ii ariDlhcr poHl- 

Hf while only iht more ble emit, m Ua Pltdmnni nglon hat 

•ni WHT damaged Ui the llir lii^wU avan^a on» EoncRitn- 

>t. dona lor low ilrvatliini in thr caalani 

!jrf(MI.\rfta^"*f>^"d!^rfll'' TvfO im ^tci™, whiB ai* and Bjlp U.S. Bui. aa Dr. EUii CowUi* of 

I vd odwr iliiiii'i im' nwmi^ '^'"' •'*''*^ '•"^ damage char- Nonh CaroliH Sum Univmlly ha 

for iha dainaaf "^"nai- ^,j,,,j^ ^ ,„(^ damajt. Sugar noKd, 'Air pollution It only ont of ll> 

roi i» oamap. _^^ ihowtd H* grtalat foW poHibli facton that miut bt m- 

_ _ damap nsretl Iht poOuHon iOura, lidercd. Othir poanbllitiB inchidc 

OHIO RIVER VALLEY baling to th. conduak. that foUv drought, i.«».ad hardwood n»,pati. 

damagr and nutrient leaching might ticei. incmcd dentity of Irtet In 

V Ohio Rlvn- Valley, home to a have rtwltcd from iulfur dionde and aurveyed arvat, inrrejitHl number of 

vy eonnntntion r^ coal-burning ozone damage. The two oak Ipedei DC- ridptop lils in iurvey. and fstillier 

0B planta, produoa high levda of hlbkted damAge Ofi both liltt at their delation that may have been on the 

ur dlC4kk emiiaioni— much of leaf tipa. which turpiiied Louckl and abandcned crt^larKk on which thoe 

dl fall ID earth aa dry depoalHon. led him to condude that tha oaki' nu- Ircet now grow.' 



JVgroduate and utuifrgnduatf for- if no fiirrfnt poilutioit-rtt/U^ Jamtt^. wot tipltnRed ro him Ihat nch fligfl- 

ils drtfitning mylttr^ of dead and 4g- When. ^han. a fonti 

•Kg coitlftn. Till irif wa ipor 

by Iht Amtiiun Fnreti iRiriiuli aiui ai' polbnon; Tin demu wen atkef id 

10 ihore iKiIti Ihi reader! of coniferi, Alflskan ' ilemloclo/Sllla 

AM£KK>N fiSNESrS (lieir opMsni on jpruce, ^loainn inland coriiftn. and 

jHt tfoliMliorf and itt posiibk tfUttf ox "olhm." The imiuciy mCnnPtr EJDlcrn 

fomi health and productivity- Wt rt- hardwoodt with IS vottt- Afipakchum 

fortat damagi airributabU to and min oolet. Howeoar, ThonuB ^hmabrongh. 

or air (loNurion, Iht ounBritf of thoai DtrKioi of ihe School af foialry and Dr. Sort Thitlgti, htad of tht Fortmy 

nflpoii^big, 21 dtana trough!^ 60 ptr- Wildhft Managtmtnt at loukiana Dattartmtnt al tht Unlptntty of Kmh 
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trowdi of kiK^af md iLuti pij 



The Forest Ecosystem 




in Addition to Kid nln, mty hjvt the far growth m a fomt (coiy5fv>H, 50 

patepdjl ID daoioge forw ntourcq. In If n ofan oMtd la a fr'rl}litr- But if 

la] concern In the dctHtt rvcn thoush tUfkint in Hny ounruj nutriant 

hu not ytt bnn Hibbhed. And At dtad bdHi, twigt. and animali 

■nd briffntfd roarch rHorH u¥ and fungi compUit tht Hf* cyc/f by 

naidid to better undntuid air poUu- confuming Ihf Utttr. thtrtby npirn- an 

Uon'i ioIb in inol didine and death, ithing Itw Mil mlh tin nHnl mintrtli 

any iticmptt to fludy or control air arid mitrttms idfd by tfiw trm aru 

poUudon and Its poaible eAccIt on otJirr phmti. This procBs is cat}id grou>lh of moti pbmtt It nol knotuwi. 

FoRtI* iboatd not be narrowly focuicd dccompoid^Dfl- foracr oeirrran'oi u GcnaraJ concaptM about tratt imi' 

on add rain alone, but thould iiKlude trfitn nahtially acidic. Aj liurr from thtir tcoajrVemj can bt oiaaad ont 

the broadir ipeclniin of poOutantt, AF Ihm aprcits dKOmpotrt, fl Srong oa a framework; foma rwflact th 

aciditg cmt drethp in the foil. Adds santitatily of iridflfidtuil treat I- 

7^ euthon VBh to thank Charia cart combirte Inith toil rru^stura to tpaeifte t nvi roi mn Htt. Aitd dite P 

lireliort ^ thil ertidt. Thf virtof toil functiora end nutrient mtaOabiU- trtet and within forettt, it a ito 

ased htrt art the aulhon' and not t]f ate luiidUy rneintained^ fomttimei ahnays pottibte to predict hoL 

atariiy of Iht CmgrasioruiS Fexarch through a tymbjoh'c rttatiomhip be- chwtgtt rrmy irffect tha foreet eat 



Wr alio atkal tin ilnlru hoio they late the public'i confidence If dirt teoen at 

nanons foritt rBBurm fran air ikIIu- or untnit." Dr. Kent T. Adar, Dtm fltld dala colleilian, lAorMann u- 

fio>i m gentral and from acid rain. TTie of Fomtry at Sttphan F. ^uitin Sralf perhnenli. etc.K rrtake ntfionoj deei- 

daans makt a clear dittinction bttwetn Unioertity in Ttiat. had another UMm- Hons. but not OMit tmtioneliy for cer- 

Ihese two lermt. White 26 daarv indi- ing: "FOrett tetearch mutt be careful lainly to tome eUmg—autopelet gfo* 

Thil htlpt neilhir Or, a Di 

•onrJl nor fomt )!«(()..- rtglilatlOB 

/ulf of Ike dtaat retpondag should nol I 



niain objectivity, avoid bi4atd George Dittroin. acting Dean of the apedfie 

tmtvs. and to proceed vilth cote Duke School of Foratry and En- 

caidion," said Dr. Donald L vironmenlal Sttidiet in North Carolina. 

Itr. Chairman of FDnsIrj and put it, "II uouU be narat to awsni 
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Trees, forests, forestry-And AFA 

The Anaican Fomtiy AuodaUon'* piindpil ittuc •o that we on provide re>|>onsible leadenhip. 

puipoM i* educBlion. A» llu naUonol dtizeiu at- W* trf UtM pttvatt tmttt owBcn mttd htlp la 

^niziHut for tre««, fonsta, uid icmOy, AFA foreit cenHrrallBn. AFA> innual meeting In 

fKes t vail and dlvene daauoixn. We are making Ttavetee Oty. hfidilgan, IWS let ftral Undowmn 

progiesa, but thereig BO much to do, . lelt u> and each oiha what Ihey need for management 

Our mouge ii simple enough. It is that trea and of their foreiti. We have tnnalated these needs into 

forals i3n and must bt replenished. As a nation, we action positions and have helped lorm ttie National 

UK Ihem to aalialy many of our needs, needs that win Council on Private Forests. 

continue u long aa we exbl. WIm use of ttiese re- We telltheFmcst Service sBdConpcH that a better 

sources wfll assure that dkey wlU continue to meet our balance is needed In funding prngrams for the N^ 

needs. Honal Fofois. Our arkalyws Ol the federal budget arc 

We made some prog ress recendy in getting our now the basis conservation groups are using to iden- 

message to ttie people. Like tdevlsian, AFA has dif- tify ttie most important hinding problems. It is deal 

tferentdianneJa. Ahbocan Foi^i^ has a new. modem from ftese analyses that reocation and wlldllfepn> 

design We added a newsletter, the AFA Rawnrce grams on the National Foresli are not being 

HotUn* to keep the fcnslry community better in- adequately funded. 

formed on conservation issues. Our offices In Wash- Wc say that Indtvidaal* an important in lorcM coo- 

Lngtoo have become the center for meetings and work scrvatlaB. In 1965, AFA gave Its ma|or awards tosfac 

sessions on resources conKTvatlon. The AFA staff, people, induding a hustiand-and-wile team, who had 

Induding the regional representadves, have been been active In various phases of forest ccoiservation. 

more active than ever in working with groups outside including reBearcti. Industrial fcrestry. government, 

of Washington. It is the message itself, however, that nonprofit conservation organizations, and phllan- 

is most important. What do we say? thropy. I am proud of the AFA awards and of their 

We say that tree planting Is ImpoitaDt. And Con- recognltlDn of outstanding service to conservation by 

gressllsienfl. Success has many fathers, while taiiurels individuals. 

an orphan. But ttie insiders In Washington know that We try hard, but there is so mudi to do. But as Dr. 

AFA played i central role in getting a strong "Conier- Larry Tombaugh said at our Traverse Oly meeting, 

vallon Reserve" section in ttie 1965 Farm Bill. The theconservBtionchsl]engewefKels"lol)iallllai*nt« 

result is that up to 5 million acres of highly erodible of obllgatlan concemlng the land and forest* la lh« 

lands will be planted witti tteea In ttie neiit few years, hearts aiul Hie mind* of all Americana..., We caniul 

This will be Iht btrgal tnt-flmlmg p ngm m ae liaw eixr affo id to tall." 

hadin Ihli amntry. It win help to hold soil in place, ^ ^ ■ . 

rather tiian letting it go "bdto^skdta downrwo'." as ' J V i | 

Atdo Leopold once said. \ A \ -'l i ■ ■ T- T . 

WeM3>Uiatilfpoltall<mtoamaK«ll>rcatloibiests. ^ ^"^ * 

Artldes in Ahedcan Fosron hammered on this issue Perry Hagerutein 

andexiriainedilBcoinplexlty. Weappoinledacommit- President, 

tee of Ihe Board olDirectais to monitor fIndlngB on this Amokan Forestry 
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ACID UIH, AIK POLLUTIOH, ADD FOREST DICUHE (WITH APPDIDIX) 



Foraitl in isvaral stm* of tb* Unlt«d Stat** it* (howicit •vidanc* of 
a daclin* in productivity, maaj tram luiknoun eaui**. Acid ralo and otbar 
air pollutant* aT* »*«d a* poiiibla cauiai, or caotributiat factor*, in 
Chaia daclin**, althouth no causal link haa baan firaly aatabllibadi Th* 
priaary pollutant* luidar invaitliation ara sulphur dioaida, nitra|en 
aaidaa, and raacciv* hydrocarbani. Sacondary pollutant* lue^ aa acidic 
dapoiitian and oaoaa ara alao undar icrutiny. Tha aCfact of acid rain and 
air pollution on foraiti, both coofir**d and diipuCad, haa bacoa* a Bajor 
i**u* in th* currant la|i*Iativa dabata ovar pollutant asiaaion control*! 

Paw forait daclina* in tha Unitad Stata* can b* eoocluaivaly 
attributad to air pollution. Tha Bott eoaaon hypotbaai* (or forast 
daclina* i* ana of (anaral ftraat vhara natural atraiaas lueb a* inaacta 
or di*aa*e* nork in concart with ona or aora anthrapofanic factor* aucb aa 
air pollution to cauie a daclina in productivity. Many otbar hypothasaa 
axiit including both diract effect* of air pollutant* on traa foliata and 
indirect effect* froB pollution induced change* in tha loil. 

Federal reiaarch on the effects of acid deposition and air pollution 
on forests has incraesed lignificantly over the past few year** Tha 
It fore It -relet ad reiearch prograa, headed by the USDA Porast Bervica 
ha Sovironaantal Protaetioo Agency (EPA), it anticipating Mora 
tive infonsation on the role of acid in obaarvad foraaC affacta in 
bort tar*. The key forestry ittua* relating to the debate on 
ant eMiation control* are irfiather the iaaadiata problen la so 
It St to warrant iaaadiate control*, end if control* ara warranted, 
pollutants the prograa should addrei*. Opponants to control bill* 
that additional regulation should be pottponed until these and other 
ont can be conclusively answered. Advocatet of additiooal pollution 
lit contend thet delay could cauia irreveriibl* and irrovocabl* 
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Foraati in lavaral araai of cb* Unicad Stat** ara ahowiDt evidaoca of 
daclin*. Althouth U.S. foraiti tiava pariodically (uffaTad ill haalth froa 
known eauiei, thera ii no jciancific conaaniu* asplainiDg ch« cauia and 
affacc ralationihip for sany of tha currant daclinei. Acid rain and air 
pollution lenerally ara autpected aganti in iO«a of tba daclinai, but « 
wida range of intarconnaccad cauiai May ba involvad. 

Thi« iiiua briaf diieuiiei tha natura and axtant ot (oraat daclloa, 
aoaa asplanationa for thif daclina, and tba Fadaral raiponaa to addrai* 
thii aituation. Tha cantral iiiua ii lAathar acid rain and/or air 
pollution contribute* to tha cauie of foreit daclina, and how thi* factor* 
into the current eongre>*ional debate over pollutant aaiiiion control*. 

Moaaomp »m tauxat 

Porcat decline involvai a coaplcs let of biological and nonbiologieal 
atreaa factor*, *■ oppoied to ■ plant diiaata in lAich death of one 
*pccie* can b« attributed to one cau*e. SjrBptoai of decline can be 
Obvious or Inviiihle to the naked eye, rapid or progre*liva, chronic or 
acute. Reaulting daMagc can include reduced growth, crotn and twig 
dieback, yallowing of leave* and ncadl**, deeroated leaf aiae, thinning 
and death ot leave* and needle*, end datarioration of root*. 

Ho*t of the attention and research en the po**ible air pollution 
•ffett* on foraat* heve been focuied on the caatarn and ■outham part* of 
the United State*. Dcapite docuncnted oione damage in touthero California 
for Ponderoia and Jeffrey pine*, California black oak, end white fir, and 
deapite apacific point aource pollution problaa* (e.g. foraatad area* 
aurraunding aaeltera), the Wast has generally baen considered lasa 
threatened by ragionel eir pollution. 

In scattered areas of the ^peleehien and Blue Ridge Hounceins, 
daaage to eastern white pine hea been confiraad. At high elevationa, red 
apruce haa alao auffered significantly incraaaed worcality end growth 
reductions for' tha past 10 to 35 yeera, but without conclusive links to 
air pollutant a. Losa of foliage and fine mots are tha snat co^son 
viaible aysq>taaa, aomtiBa* leading to aoce susceptibility to deauge froa 
insects end diseese. Red spruce at low aleuacions have also esperieocad 
growth reductions but without other obvious syaptoBS. 

Forest surveys for the Piedaont regions of Alebaaa, Caorgia, Horth 
Carolina, and South Cerolina have indicated unexpected growth reduction* 
of approniaately lOX for loblolly and shortleaf pine* during the last 10 
yeer*. An unexpected decrease in rete* of tree growth of longleaf end 
■lesb pines hes also occurred in the coestal plain regions of other 
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For«*t daclina it butt undaricood wicbin tha contaMt of ch* •atir« 
fOT«tt •eo*y«c<a. Canarally, cba acoiyataa baa tlw capability to adjuat 
CO chai«« and BaiacaiD an aquilibriuai if any ona of tha acoayataa 
eoBponanct it tubacant tally altarad, at fro* a natural or aan-Mada atrttt 
factor, cha antira aeoiyicaB can ba affactad. 

Hott foratt icrataaa ara faailiar, natural aubatancat or (ituatiana, 
ancountarad and accoaaodatad on a daily baiii, which can b« caat into 
Chraa catagoriait biological, pbyiical, and cbaaieal factora. Biolotieat 
factort priaarily iDcluda iniacti, fungi, and viruBaa> Fhyaical factora 
can involva cliaatic ascraBai of baac and cold, Boiatura anpply, and high 
wiodal gaographic locationi aga of tba foraati uildfirea) and huaan 
actlvitiat tuch at preicribad burning, lagging, or conatrucCion daaaga 
■uch aa aoil coapaction. Chanical factort iacluda tha natural and 
aathropogtnic (huatn- origin) gatei tuch at tulfur dtoiida, nitrogan, and 
oaonel potantially toaic aitala auch aa aliaiaua and laad( acidic 
Bubttancet luch ai lulfuric and nitric acidtl and groxtb-al caring organic 
chaaiicalti luch at athylana. 

Baeauaa of the ratiliency of the foraat ecoiyateB, noat treea and 
foraatt recover froa tha effecti of atraaa. Howavar, at a critical tiaa, 
one factor could — like tha ttrau that broke the caail'a back — purii a 
traa, or ao acotyttea, froa a weak but ttable aituatioa, into a vulaarabl* 
•nd daclioing condition. Alto, each individual traa apaciat and/or fnraat 
cao ratpond to theie ttreiiet io a different aanner. At the aaae tiae, 
veriout ttrattet or declioet can produce the aaaa ayaptoat. 

Air Pallncanta aa a tourca of Foraat gtraaa 

Ooe of tha aott recent typet of ttrett that treet and foraaca hava bad 
to aceoiBadata it air pollution. Pollutantt ara generally identified at 
priaary or tacondary, depending on how they are foraed. Priaary 
pollutantt ace directly eaitted into the ataotphara, pradcaioantly in 
gateout forat and include tulphur dioaide (802), nitrogan oaidat (BOx), 
and reactive hydrocarboot (RHC), lAich are earboo coapoundt and aiaCurat 
auch at ethylene and gaaoline. The burning of foatil fualt -^ coal, 
natural gat, and oil — pradueei a large portion of thaae pollutaacai 
induitrial, utility, and pouar plantt aait large quaotitiet of the 801 and 
MOa. Habile tourcat, auch et treniportetiOD vebiclet, ere raapontible for 
large aaountt .of HOa and BHCa. Petroleia refining end atorege producea 
reective hydrocarbont, although tha aajorlty are produced froa nuaaroua 
•■allar aourcei tuch at tha uie of paint tolvanti and dry cleanara. Metal 
ore taeltart can relaata SOI, in addition to tosic alaavnta auch et lead, 
cadaiua, nickel, and fluoride. Lead can alto coaa froa burning loadad 

Secondery pollutant! ere foraed during cbaaieal react iona in the 
ataoaphere involving the priaary pallntanta. One of the a«at ooBMialy 
known it acidic depoaition, ubich ia.frodueed uben 102 and aulphur oaidaa 
<SOX) or imc coabinat with -«sygen in xha air to form acidic gaaat or 
particulatat <dry depoaition) or, in .coatainacisD wi^ aoiatara. It can 
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Aootbar type of accondary air pollutant — photochaaical oaidantj — 
ii producod wban tnargy provided by (unlight trigfors rcactionf involviai 
HOX and acaniphtric oiylao. Oionc (03), th* aoit co^m>o osidant, Ii a (ai 
that ia •■craaaly toiic to both plant* and huaan*. LIka prlaary 
pollutant!, iccoDdary pollutant! can travel long dittaocaa. Sacondary 
pollucant* can beat be controlled by liaiting their praturaori, or by 
rcatricting other choaical coapounda that Bay control tbo pracuraor rata 
of tranaforaation. For esaapla, production of ocona ia highly dopandont 
on the ratio of hydrocarbona to HDi in the ataoaphero — thui control of 
oaone EOuld theoretically be accoapliahed by Halting oltbor hydrocarbon* 
or NOi to Bcet the correct ratio, though MOz can be controlled aora eaally 
Chan hydrocarbon!. 

HTpotbaiaa to bplain Cha tola of Air Pollucanca in Voreat Deelio* 

Hany atudiai have ahown chat local {point aourca) air pollucion can 
hara vegatacion including foreac growth. Hoaaver, the effecca of regional 
air pollucion on foreac grouch are noc aa uell dociaMntad. Kagional air 
polluCanta say have direct effecCa on tree* chrough the leave* and atea*, 
and indirect effecCa, priaarlly through the aoll. 

Hany foreat acianciaca alao believe thet air pollution could aak* a 
tree or forest aore auacepCible to natural ttretaaa, auch aa inaecta, 
diaeaaea, drought, or winter froat daaag*. Conaequently, the aoat eoaaon 
theory advanced Co explain che cauae of eurranc foreac dedinea, called 
the general atreaa hypocheala, la chat varying eoaibinaCiona of cliaaca 
excreaaa, peace and pachogena, or other natural atraaaaai in concerc with 
one or aure enchropogenic faecora, nay be reaponalbla. Very feu of che 
Aaerlcan foreac decllnea can be conclualvely accrlbucad. In vhole or In 
perc, to air pollution. 

Hany hypocheaea exiac in addidon Co chi* general atrasa hypocbaaia. 
Tbaae Include both direcc effect* of air pollucant* on tree foliage and 
Indirect afCecta froa pollucion induced change* In the aoll. Appendix 1 
au— ariaea che leading hypocheaea derived froa a aurvey of aclendflc 
llcarecure. Poaalble U.S. foreac* of concern are alao indicated, althou^ 
cha affects arb likaly Co vary with Che tree specie*, eoll*, cllaete, and 
the variety and concentration of pollutant* found at any individual *ite> 

The following ganerel pointi can be derived froa reviewing Appendis 1 
regarding the link between atr pollutant* end foreac daclinat I) the wet 
depoaltion of acidic aolutiona of aulfur and nitrogen oxidaa (coaaonly 
referred to a* acid rain) ia only one of aavaral poasibla foraac daaaging 
effects of pollution) 2} "dry" aulfur dioxide aay enter tree leevea and 
Chan reecc with cell aoiaturc Co Cora acidai 1) aaverel hypocheaea do nec 
Involve any acidic effect* froa pollutioni end *) Che hypothe*** ere not 
autually excluaive. 
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TIm dim PorMt tarvica hii baan raiaarcbint eartain forait dacltnaa 
and poiaibla affacti of air pollution on foraita for ■anr jpaara. Is 1900, 
an iadapandant orgaaisatioa wai anaecad calLad cba Hatienal Acid 
PracipiCation AaiaMBanc Protraa (UPAP) to eoordinata raiaarch aetivitiaa 
and parlodically rapoTt to Cooiraai od tha acid raio iiaua. Tha lUPAP 
rattarch proiraa raportt aspandituraa of ovar |>0 Billion anDualljr. 

Tba Tarraatrial Iffacta Taak Group of lUPiP ia ■ BultiataDcir affort 
CO asplora tha affaeti of acid dapoaition od crop* and foreata. Tha 
■•jority of Mork focuaai on forait affaeti. nia MAPAP raaearcb bud|at for 
foraatry raaaarch baa incraaaad aifnificantly ovar tha paat faw jraara froa 
about fl aillion in FYS4 to ovar 4I6 Billion in FYB7. Hoat of tha foraat 
ralatad raaaarch con due tad throu|h MAPAP ii aupportad by tha Poraat 
farviea and tha Bnvirooaantal Protaction Aguaej (SPA) in an organiBation 
callad tha Fadaral Nanataaant Croup. Tbii raaaarch ia conductad through 
four, fiva-yaar Cooparativaa focuaad on apacific foraat typaa. tha 
National Council of tha Papar Induitry for Air and Straaa laprovaaant 
(HCASI), tha raiaarch ara of tha forait producti induatry, and aciantiata 
froa aany univariitiai, alao cootributa to tha raaaarch Cooparativaa- In 
lupport of the Cooperativai, a Dapoiition Hooitorint Prograa ia aaaaiad by 
BPA aa part of tba Faderal Managanant Croup. 

Tba currant Cooparativai addraii four forait typaai tha aoutharn pina 
foraita, tha iprucc-fir foraati, Beatam conifaroui foraat*, and tha 
•aatarn hardvood faraiti. Tha Cooparativaa focui on datarHining tba 
affect! of acid dapoiition or air pollution on treai and foraata and 
uhather they contribute to daclinai in foraat productivity. 

Policy and Latiilative laauaa 

Throughout the lagiilativa debate on acid rain, iaauaa have focuaad 
en what control prograai, if any, are appropriate to abaca acid rain. T)m 
continuing queition li Che boic baiici ia the problaa ao aaigant aa to 
uarrant i^wdiaCa conCroliT Soaa argue that delaying action wnuld «I1oh 
bactar ioforaation on cha problea and lolutiooi lAich aight raault in a 
Bora affactiva and laii coatly prograa. Othari contend that delay riaka 
irravariible and unacceptable daaage. 

An undaratanding of tha affecti of acid rain and air pollutanca on 
varieui raiourcaa ia canCral to Cha debate over additional regulationa to 
control air pollutanti. With regard to foraatry, chare era atill aany 
unknouni ai Co the eatent of daaage froa air pollutanti, and Cha cauae of 
produecivicy declinei and their iapact* on cha foraiC pcoducci indoatry. 

The Adainiitration takei tha poiitim Chac addicional regulacion ia 
praawCura and aore reiearch ioce Cha effecci of air pollaCioo ia 
Decenary. A joint itataaent on cranaboundary air polluCioo iaauaa waa 
iiiued in January 19H froa cha Special Envoya appoincad by Praaidant 
laagan and Canadian Priae Miniater Mulroney. Thair reeaaaandation oa 
foreac effacti nai that "raiaarch ihould be acealeTaCad Co invaacigaCa cba 
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fOT«>t utd traa decline i 

" Tli« incTa«i«d currant ri 
ii the raiutt of cha thi( racaaaandation. Aa acatad in cha Joint Kaport 
CO tha Bilataral Adviiory and Conaultativa Group on tha Statu* of 
Canadian/U.S. Kataarch in Acidic Dapoiition in Fab. 2S, 19ST, Cha current 
raiaarch prO|ram aapact* toaa anineri in tha ahorc-tera aa Co Che rola of 
acid dapoiition in obaerved foraat effacti. The program ii alio evpaccedi 
ever cha longer Cera, Co aicabliih the effecci on fOTeaCi, if any, of acid 
rain, air pollution, and nacural ■traiaei, alone or in varioui 



Proponent 1 of aaiiiion concroli ■aiocain thac the riik Co che 
anvironaaoc aiiociaced uich che conaequencai of noC doing anyching to 
concrol precuraori of acid rain or luapactad pollucaoci ouctieighi cba 
uncercaincy of apacific cauaa-affect relacionahipi; che beat available 
acientific inforaation and circuaatantial evidence auggeaci to chea thac a 
control acracegy auit be iniciaced before delay cauiai itreveriible 

Although the lack of undiapuced evidence doei not enable the 
•cientifie cowMnicy to apeak vich one voice, eBpirica) reaearch, 
circuBJCancial evidence, and aoae of Che beic available acientific 
informacion auggaat chat air pollutanta could be working alone or in 
conjunction uiCh nacural aCreiiei to daaage foreic healch, vigor and 

Additional iaaue* for choie propoaing or debacing concrola include, 
uhecher, if concrola are warranted, the prograa (hould focu* of SO; firat, 
or include VOX and other pollutant* at well. While tha potential banefiti 
from SOI reducliona are projected to be aubatantlal, tuch reduction* elona 
ney not adequately protect acoayacema, auch a* foreeta. However, a more 
comprehenaive bill may be more difficult and time conauming to paa*. 

Lagielativ* Activity 

In Hay, 19B6 che Souae Agriculture CcMnittee, Subco^ittee on Foreiti, 
Family Farma and biergy, held hearing* on H.B. Z631t mark-up folloued in 
early June. An amendment in the nature of a aubitituta wai accepted by 
Che aubcommittee which combined proviaiona of H.B. 2631 with U.K. 2961 
(which wBi reported by the Interior Committee in 19BS}. Tha bill U.K. 
2631, a* amended, wai approved unanimoualy by che Subcommittee on June 11, 
19S6; it wa> approved unanimouily by Che full Agriculture Co^iccee on 
July 23, 19S6. The bill peiaed che full Bouae by e vote of 416 to 4 on 
Aug. 13, 1986. There waa no aubaaqueat action in the Senate before 
adjournMnc of cbe 99ch Congreaa. It ia likely that aimilar bill* will be 
con*idered in both the Home and tha Senate in 19BT. 
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